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Olea ferruginea has plenty of phenolic compounds with significant antioxidant 
potential, but its genoprotective effects against chemotherapeutic drug–induced 
DNA damage remains unexplored. This study demonstrates the genoprotective and 
antioxidant activities of Olea ferruginea leaf extract against cisplatin-induced 
genotoxicity in rats, which is supported by its in vitro free radical scavenging 
experiment. Sprague-Dawley rats were used as a negative control, a positive control 
(cisplatin only 2 mg/kg), and extract treated groups (cisplatin + Olea ferruginea 
extract). The extract treated groups received doses of 25, 50 and 75 mg/kg for 7, 14 
and 21 days. The bone marrow genotoxicity was evaluated through a micronucleus 
experiment, whereas the antioxidant potential was confirmed by using DPPH and 
H₂O₂ radical scavenging analysis with the extract concentration of 25, 50,100,200 
and 500 μg/mL. The obtained results demonstrate that in the positive control 
group, cisplatin significantly enhanced micronuclei frequency (7.3 ± 2.2 on day 21) 
as compared to negative controls (1.3 ± 1.2) and the treated group (2.2 ± 0.7). In 
addition, the micronucleus formation was reduced by treating with Olea ferruginea 
in a dose and time dependent manner. The reduction in micronuclei occurred with 
the high dose of 75 mg/kg, which resulted in a frequency of 2.2 ± 0.7 on day 21 (p < 
0.0001). In, in vitro, the extract demonstrated concentration-dependent radical 
scavenging potential with 60.95% for DPPH at 500 μg/mL and 39.79% for H₂O₂ 
with 500 μg/mL and 59.69 % with 200 μg/mL concentration. These results 
highlight its performance as a natural chemoprotective and genoprotective 
candidate and permit supplementary bioactive compound isolation and its 
mechanistic studies. 

 

Declaration  

Authors’ Contribution: All authors 
equally contributed to the study and 
approved the final manuscript. 

 

Conflict of Interest:  No conflict of 
interest. 

 

Funding: No funding received by the 
authors. 

 

  

Article History  

Received: 03-04-2025      Revised:     30-06-2025 
Accepted: 15-07-2025     Published:  31-07-
2025 

 

   

INTRODUCTION 
Natural products obtained from different plant extracts 
and their usages in pharmaceutical industries for the 
treatment of different deteriorating diseases are the need 
of the era. The usage of natural products has garnered 
significant attention for its potential genotoxic and 
genoprotective properties, as evidenced by various in 
vitro and in vivo studies. Olea ferruginea is rich in 
bioactive compounds, including polyphenols, flavonoids, 
and secoiridoids, which have been shown to exhibit 
antioxidant activities that may mitigate oxidative stress 
and DNA damage. 1-3. Micronuclei (MN) are small 
extranuclear entities that arise in cells when chromosome 
fragments or complete chromosomes are not 
incorporated into the daughter nuclei during cell division 
(mitosis or meiosis).They appear as little, spherical 
entities that are distinct from the main nucleus and are 
thought to indicate genomic instability and DNA damage. 

MN frequency in cells indicate the risk of genotoxicity 
which leads cancer in cell lines. A decrease in MN 
frequency suggests that antioxidants or medicinal 
substances are preventing DNA damage. The 
micronucleus assay is a common test (in vitro or in vivo) 
for finding micronuclei 4-6.  
Free radicals, e.g., superoxide anion (O₂⁻), hydroxyl 
radical (•OH) and nitric oxide (NO•), are molecules that 
have one or more unpaired electrons in their outer shell. 
Reactive Oxygen Species (ROS) are a subset of free 
radicals that are specifically derived from oxygen. Some 
ROS are radical ROS (contain unpaired electrons), like 
superoxide (O₂⁻) and hydroxyl radical (•OH), while 
others are non-radical ROS (still reactive, but no unpaired 
electron), like hydrogen peroxide (H₂O₂) and singlet 
oxygen (O₂). Free radicals and ROS frequently destroy 
key biological structures such as DNA, proteins, and 
lipids. DPPH (2,2-diphenyl-1-picrylhydrazyl) and H₂O₂ 
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(hydrogen peroxide) assays are used to determine the 
scavenging activity of the plant extract. 7-9. The 
micronuclei study performed over the rat bone marrow 
was not found in the literature review of the extract of 
olea ferruginea but it is rich in bioactive compounds, 
which may reduce the cisplatin-inducing genotoxicity. 
Olea ferruginea has been shown to have characteristics 
that protect the liver and fight cancer, germs, and 
allergies 10,11, and neuroprotective advantages in a 
localized brain hypoxia rat model. 12-15. In addition, the 
fruit of Olea ferruginea has been demonstrated to possess 
antioxidant properties. 16,17, as well as hepatoprotective 
characteristics that protect rats from fluoride-induced 
exposure to lethal levels18. More recently, the bark and 
leaves of Olea ferruginea were found to have antibacterial 
and antioxidant properties. 19.The antioxidant properties 
of Olea ferruginea extracts have been demonstrated 
through assays such as DPPH radical scavenging, 
indicating their ability to neutralize free radicals and 
reduce oxidative damage. 20.  
The genotoxic and genoprotective effects of Olea 
ferruginea extract are not revealed in the previous studies 
with micronucleus detection studies induced by cisplatin. 
The scavenging assay on Olea ferruginea extract has not 
been thoroughly conducted with various concentrations 
to establish a connection with its genoprotective and 
genotoxic effects. 
The frequency of the micronuclei in the bone marrow of 
rats declined significantly by treating with different 
concentrations of the Olea ferruginea extract along with 
DNA damage-inducing cisplatin. Treatment with various 
concentrations of Olea ferruginea directly links its 
genoprotective effects with its significant antioxidant 
potential and decrease in micronuclei. 
 

MATERIALS AND METHODS 
Experimental material  
The methanolic extract of the plant, Olea ferruginea, 
provided by my co-supervisor, Dr. Zafar Ali Shah, 
Assistant Professor at the University of Swabi, was used 
as study material for their genoprotective and free radical 
scavenging activities. 
 Experimental Design 
Healthy young adult (6-10 weeks old at start of 
treatment) male and female albino Sprague Dawley rats 
weighing between 195 and 280 g were used as 
experimental animals for toxicity (genoprotection and 
genotoxicity) assessment of methanolic extracts of Olea 
ferruginea. Rats were obtained from the animal house of 
the pharmacy department, University of Peshawar, 
Peshawar, Khyber Pakhtunkhwa (KP). The experiments 
were conducted on the animal after obtaining ethical 
approval from the University Ethical Committee, 
Department of Pharmacy, University of Peshawar, KP. 
Animals were randomly assigned to positive control, 
negative control, and treatment groups. They were 
housed in multichamber clean cages under standard 
environmental conditions of 22°C (±3°C), under a 12 h 
dark-light cycle, and were allowed free access to drinking 
water, a standard pellet diet and labitum. Rats were kept 
in the experimental facility for one week prior to dosing 
to allow them to acclimatize to laboratory conditions. For 

in vitro free radical scavenging activities, the extract was 
assessed through DPPH and H₂O₂ scavenging assays 
through spectrophotometry. 
 
Animal groups and dose level for in vivo micronucleus 
assay 
For in vivo analysis of the test samples, three different 
groups (one for negative control only with normal saline, 
one for positive control with cisplatin 2mg/kg/body 
weight and one for dose treated) of rats were made for 
each concentration, i.e., low (25 mg/kg), medium (50 
mg/kg), and high (75 mg/kg) body weight of Olea 
ferruginea extract. Each group contained six healthy rats 
(n=6). For each concentration of test samples, groups 
were made for 7, 14, and 21days treatment separately. 
Test samples were injected intraperitoneally into the rat 
through a 5 ml disposable syringe with 21 G on a daily 
basis through the treatment regime.  
 
 Experimentation 
In vivo Micronucleus Assay of Olea ferruginea extract 
in Sprague–Dawley Rats 
For the in vivo micronucleus assay, we have used the 
method followed by 21, 22,23  with minor modification in 
Sprague–Dawley rats. All five groups of the rats, i.e., the 
controls and the treated, were euthanized in a box with 
wet cotton of chloroform after each regime of treatment, 
i.e., after 7, 14 and 24 days. Rat femurs were removed, 
and bone marrow cells were collected. Briefly, 0.5 mL of 
10% neutral formalin was added to the bone marrow 
suspension for 5 min for fixation, followed by 
centrifugation (4℃, 1,000 rpm) for 5 min to remove the 
supernatant. Thereafter, 0.3 mL of 10% neutral formalin 
was added to the precipitated bone marrow cells for 
suspension before filtering them through a cell strainer 
and transferring them to a storage tube. After dropping 
the fixed suspension of bone marrow cells on a slide, it 
was stained with 10% Giemsa stain for an hour. After 
staining, the slides were gently rinsed with phosphate-
buffered saline (PBS), air-dried, and examined under a 
light microscope (400 times magnification; HM-LUX 3, 
Leitz, Japan) using an oil immersion lens (100×/1.25). A 
total of 1000 RBCs were examined for finding out the 
presence of micronuclei in each sample. 
Statistical analysis 
Micronucleus data were analyzed using Student’s t-test. 
Statistical analysis was performed using SPSS software; 
p-values of <0.05 were considered to indicate statistical 
significance. All results were expressed as mean ± SD for 
six animals in each group. 
Free radical Scavenging Assays (FRSA) 
The H₂O₂ and DPPH assays are the most frequently used 
methods for the evaluation of the free radical-scavenging 
capacity of plant extract. In this research project the 
radical scavenging activity (RSA) of the extract of Olea 
ferruginea was determined through the hydrogen 
peroxide (H₂O₂) radical scavenging assay as described 
by24,25 and DPPH (2,2-diphenyl-1-picrylhydrazyl) radical 
scavenging assay as described by 26,27 with minor 
modifications. Olea ferruginea was used with 25, 50, 100, 
200 and 500 µg/ml. For each concentration, the 
experiments were repeated in triplicate (n=3). As a 
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standard, the free radical scavenger L-ascorbic acid was 
used with the same concentration as the extract, i.e., 25, 
50, 75, 150, and 300 µg/ml, for comparison purposes of 
the test samples with the standard and in between their 
own different concentrations. 
Hydrogen Peroxide (H2O2) Radical Scavenging Assay 
For H₂O₂ scavenging activity, 0.5 ml of plant extract 
according to the concentrations mentioned was taken 
into a test tube, and then 3.4 ml of PBS was added. At last, 
0.6 ml (600 µl) of H₂O₂ was added and incubated for 30 
minutes at room temperature. All these experiments with 
each concentration of samples and control were repeated 
in triplicate (n=3). The absorbance of hydrogen peroxide 
(H₂O₂) was determined at 230 nm using a UV 
spectrophotometer (SP‐300, Japan) against a blank 
solution containing phosphate buffer (PBS, PH 7.4) 
without hydrogen peroxide to avoid background. As a 
negative control, the solution of H₂O₂ (H₂O₂ + PBS 
solution) was used for the calculation of the percent 
radical scavenging activity (RSA) of Olea ferruginea 
extract. L-ascorbic acid was used as a reference 
(standard) compound for comparison with test samples. 
The percent radical scavenging activity (RSA) or percent 
inhibition of samples was calculated by the following 
equation: 
H2O2 RSA (%) = (Abs (control) – Abs (sample)/ Abs 
(control)×100 
Where Abs (control)= Absorbance of negative control 
H2O2 solution, without any sample (H2O2 + PBS solution) 
Abs (sample) = Absorbance of test sample (Extract) 
% RSA = Percent Radical Scavenging Activity 
 
DPPH (2,2-diphenyl-1-picrylhydrazyl) Radical 
Scavenging Assay 
DPPH (2,2-diphenyl-1-picrylhydrazyl) is a stable free 
radical with a violet colour, and the scavenging of DPPH 
radicals generates a yellow colour. Based on this 
principle, Olea ferruginea extracts have been checked for 
their free radical scavenging activity. For DPPH 
scavenging activity, different values of the extract were 
taken according to the required concentrations and 
reached 0.5 mL by adding the solvent (methanol). After 
that, 3.4 ml of methanol was added to each test sample, 
followed by the addition of 0.6 ml (600 µl) of DPPH 
(43mM), and the mixture was incubated for 30 minutes at 
room temperature. All these experiments with each 
concentration of samples and control were repeated in 
triplicate (n=3). The absorbance of DPPH was determined 
at 517 nm using a UV spectrophotometer (SP‐300, Japan) 
against a blank methanol only, without extract of Olea 
ferruginea, to avoid background. As a negative control, 
the solution of DPPH was used for calculation of percent 
radical scavenging activity (RSA) of extracts. L-ascorbic 
acid was used as a reference (standard) compound for 
comparison with test samples. The percent radical 
scavenging activity (RSA) or percent inhibition of extract 
was calculated by the following equation: 
DPPH RSA (%) or % inhibition = (Abs (control) – Abs 
(sample)/ Abs (control)×100 
Where Abs (control)= Absorbance of negative control 
DPPH solution, without any sample (DPPH + Methanol 
solution) 

Abs (sample) = Absorbance of test sample (Extract) 
% RSA = Percent Radical Scavenging Activity  
Calculation of IC₅₀ of test sample (extract of Olea 
ferruginea) 
IC₅₀ (inhibitory concentration) shows the fifty percent 
inhibition of free radicals by the test samples. Various 
concentrations of methanolic extracts and compounds 
were taken for the study and IC₅₀ values. IC₅₀, which 
shows 50% inhibition (50% scavenging), was determined 
from the regression equation, derived from the graph 
plotted with the concentration of the samples against the 
percentage inhibition (scavenging) of the free radical 
formed in the assay system (DPPH and H₂O₂ assays). All 
determinations were carried out in triplicate. 
 

RESULTS 
In vivo effect of Olea ferruginea on rat bone marrow 
via micronucleus assay 
In order to determine the antigenotoxic or genoprotective 
potential of Olea ferruginea via micronucleus assay on 
rats’ bone marrow, the rats were treated with different 
concentrations of Olea ferruginea for 7,14 and 21 days 
(table 1). The negative control group was given the feed 
only, while the positive control was exposed to Cisplatin 
2mg/kg/day. The rats in the experimental group were 
exposed to Cisplatin 2mg/kg/day along with 25, 50 and 
75 mg/kg/day of Olea ferruginea. 
Our results indicate that the negative control group, 
which did not receive any treatment, displays the 
baseline level of MN without any intervention. The mean 
values are always low (1.0 to 1.3), which means that MN 
formation is normal and not very high. In the negative 
control group, small standard deviations (SD ± 0.7–1.2) 
indicate that the data points cluster closely around the 
mean, indicating little variability within this group. 
 In the positive control group, the genotoxicity is 
significantly induced by cisplatin by increasing the 
number of micronuclei (↑ MN). The mean values for this 
group are always high at all regimes of the treatment, i.e., 
5.5, 6.5 and 7.3 for day 7,14 and 21 respectively. The 
standard deviations for cisplatin for 7,14 and 21 day 
treatments are (SD ± 1.0) (SD ± 1.2), and (SD ± 2.2), 
respectively. 
The highest effective dosage of Olea ferruginea is 75 
mg/kg, which produces a statistically significant effect by 
reducing the number of micronuclei (↓MN) overtime. The 
dose of 50 mg/kg for 14 days shows a decrease, but with 
some irregularities. The lowest dose, i.e., 25 mg/kg, 
performs effectively, but not as well as larger doses. All 
groups have small standard deviations (SD), which 
indicates that the data is consistent. The mean value of 
micronuclei after 21 days treatment reduce significantly 
from 7.2 to 2.2 with standard deviations (SD ± 2.2 to SD ± 
0.7). Thereby, Olea ferruginea extract lowers the 
genotoxicity of cisplatin and has a dose-dependent 
genoprotective effect. 
 
 
Table 1: Mean ± SD of MN in rat bone marrow treated 
with selected concentrations of Olea ferruginea for 7, 
14 and 21 days. 
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Groups Mean ± SD 
of MN after 
7 days 

Mean ± SD 
of MN after 
14 days 

Mean ± SD 
of MN after 
21 days 

 
Interpretation 

Negative control (only 
feed without treatment) 

1.0 ± 0.9 1.2 ± 0.7 1.3 ± 1.2 Baseline DNA damage. 

Positive control (only 
Cisplatin 2mg/Kg/day 

5.5 ± 1.0 6.2 ± 1.2 7.3 ± 2.2 Severe DNA damage (worsens 
over time). 

Olea ferruginea 25 
mg/kg/day + Cisplatin 
2mg/Kg/day 

5.2 ± 1.2 4.0 ± 0.9* 3.2 ± 0.7* Significant protection by Day 14. 

Olea ferruginea 50 
mg/kg/day + Cisplatin 
2mg/Kg/day 

4.3 ± 1.4 4.7 ± 1.5 2.5 ± 1.0 Significant protection by Day 14. 

Olea ferruginea 75 
mg/kg/day + Cisplatin 
2mg/Kg/day 

3.7 ± 0.8* 3.5 ± 1.0* 2.2 ± 0.7* Best protection (dose-dependent). 

SD, standard deviation; MN, micronucleus  
For 07 days treatment: The mean difference is significant 
relative to positive control at *P < 0.05 (One-way ANOVA)  
For 14 days treatment: The mean difference is significant 
relative to positive control at *P = 0.05 (One-way ANOVA) 
For 21 days treatment: The mean difference is significant 
relative to positive control at *P = 0.0001 (One-way 
ANOVA)  
In the figure below (no. 01), we can see the average 
frequency of micronuclei (MNs) in rat bone marrow 
across several treatment groups at 7,14 and 21 days. 
Negative Control stays low and steady around 1, 
suggesting just a small amount of DNA damage which is 
generally possible in the body. The Positive Control 
(Cisplatin) level rises gradually and reaches 
approximately 7.3 on day 21, suggesting a high level of 
genotoxicity.  Concentration of 25 mg/kg has a high start 
but progressively drops, indicating a modest protective 
effect but concentration of 50 mg/kg indicate moderate 
protection; initially stable, then a rapid drop by day 21. 
Treatment with 75 mg/kg shows the greatest decline in 
MN, indicating the strongest genoprotective effect against 
cisplatin-induced DNA damage. Conclusively, a whole 
Olea ferruginea extract decreases cisplatin-induced 
genotoxicity in a dose-dependent manner, with the 
highest efficacy at 75 mg/kg. 

 

Figure 01: Mean MN in control and treated groups (In 
Vivo treatment with Olea ferruginea for 7, 14 and 21 
days)   
        
DPPH and H2O2 Scavenging Activities of Olea 
ferruginea 
Table 2 and Figure 2 show the in vitro percent DPPH and 
H₂O₂ scavenging activities and their IC50 values for 
methanolic extracts of leaves of Olea ferruginea at 
different concentrations performed in triplicate (n=3) for 
each concentration. The highest value of %RSA by DPPH 
assay for 500 μg/ml was 60.95% and the lowest, i.e., 
18.28%, was for 25 μg/ml. On the other hand, the H₂O₂ 
scavenging assay shows 14.75% RSA for 25 μg/ml and 
39.79% RSA for a concentration of 500 μg/ml. For both 
the DPPH and H₂O₂ scavenging activities, the in vitro 
percent RSA were concentration dependent, i.e., 
increased with an increase in concentration of the extract 
of Olea ferruginea. 
The IC50 values (μg/ml) of the extract for both the DPPH 
and H₂O₂ assays were concentration dependent, as IC50 
values increased with an increase of the concentrations of 
the extract. For the DPPH assay, the IC50 value was lowest 
at 1.5 μg/ml for the lowest concentration of 25 μg/ml 
extract and highest at 20.55 μg/ml for the highest 
concentration of 500 μg/ml extract. The IC50 values of 
Olea ferruginea for the DPPH assay were lower than the 
IC50 values of the H₂O₂ assay for the same concentrations 
of the extract. 
Table 2: % RSA and IC50 of Olea ferruginea From 
DPPH and H2O2 Scavenging Assay 
Conc. 
in 
μg/ml 
 

Average 
%RSA by 
DPPH 
Assay 
(n=3) 

IC50 0f 
DPPH 
Assay 
(μg/ml) 
 

Average 
%RSA by 
H2O2 
Assay 
(n=3) 
 

IC50 of 
H2O2 
Assay 
(μg/ml) 
 

25 18.28 1.5 14.75 1.61 

50 27.28 3.81 21.26 4.44 

100 43.68 8.27 50.60 10.09 

200 53.99 17.20 59.69 21.39 

500 60.95 20.55 39.79 55.28 
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Figure 2: DPPH and H2O2 Scavenging Assay of Olea 
ferruginea. 

 
DISCUSSION 
The methanolic extract of Olea ferruginea was processed 
and its genoprotective effect investigated through a 
micronucleus assay against cisplatin- induced DNA 
damage. The antioxidant effect of the extract was 
determined through DPPH and H₂O₂ scavenging assays. 
The extract of Olea ferruginea has a lot of multi-effect 
compounds like Cycloolivil, Ferruginan A, Hydroxytyrosol 
Acetate, Vanillic Acid, Scopoletin, Isovanillic Acid, 
Oleuropein, Quercetin, Ligstroside, etc.28-30.The findings 
show that Olea ferruginea greatly inhibits cisplatin-
induced micronuclei development in a dose and time 
dependent manner, indicating its potential as a natural 
chemoprotective agent. Cisplatin, a commonly used 
chemotherapeutic drug, has been shown to cause 
substantial DNA damage by creating inter and intra 
strand crosslinks, resulting in chromosomal breakage and 
micronuclei production 31. Our results are consistent with 
earlier publications, as the positive control group 
(cisplatin-only) showed a progressive increase in MN 
frequency over 21 days, demonstrating its genotoxic 
effects. On the other hand, when compared to the 
cisplatin-only group, co-treatment with Olea ferruginea 
extract at different doses (25, 50, and 75 mg/kg) 
significantly decreased the frequency of MN. With a 
significant decrease in MN production by day 21 (2.2 ± 
0.7), the highest dose (75 mg/kg) demonstrated the 
strongest protective effect, suggesting robust 
genoprotection. This dose-dependent reaction raises the 
possibility that Olea ferruginea contains bioactive 
substances that can lessen the oxidative DNA damage 
caused by cisplatin. 
 Olea ferruginea's antigenotoxic effects may be linked to 
its high phenolic content, particularly oleuropein, 
hydroxytyrosol, and flavonoids, which are known 
antioxidants and free radical scavengers 32,33. Oxidative 
stress is a major factor in cisplatin-induced DNA damage 
and polyphenols can neutralize reactive oxygen species 
(ROS), preventing chromosomal abnormalities and 
micronucleus formation 34. Furthermore, Olea ferruginea 
may improve DNA repair processes or block cisplatin-

induced apoptosis in bone marrow cells, as evidenced by 
the steady decrease in MN frequency over time. Other 
olive-derived chemicals have been shown to have similar 
protective properties against chemotherapy-induced 
damage 35. 
The current work examined the in vitro antioxidant 
capacity of Olea ferruginea methanolic leaf extract by 
DPPH (2,2-diphenyl-1-picrylhydrazyl) and hydrogen 
peroxide (H₂O₂) radical scavenging assays. The findings 
indicate a concentration-dependent enhancement in 
radical scavenging activity (RSA), implying that Olea 
ferruginea has considerable antioxidant characteristics, 
potentially contributing to its previously noted 
genoprotective activities against cisplatin-induced DNA 
damage. 
The DPPH test is commonly used to assess antioxidants' 
ability to donate hydrogen 36. Our study found that Olea 
ferruginea extract has significant DPPH scavenging action, 
with percentage RSA increasing from 18.28% at 25 
μg/mL to 60.95% at 500 μg/mL. The IC₅₀ values 
(concentration required to scavenge 50% of radicals) 
ranged from 1.5 μg/mL (at 25 μg/mL extract) to 20.55 
μg/mL (at 500 μg/mL extract), showing substantial free 
radical inhibition at lower concentrations. The observed 
trend aligns with previous studies on Olea 
europaea (olive) leaves, where phenolic compounds such 
as oleuropein, hydroxytyrosol, and flavonoids were 
identified as major contributors to antioxidant activity 37. 
The lower IC₅₀ values at higher dilutions suggest 
that Olea ferruginea may contain highly potent 
antioxidants that efficiently neutralize DPPH radicals 
even at minimal concentrations. 
Hydrogen peroxide (H₂O₂) is a reactive oxygen species 
(ROS) capable of inducing oxidative stress and cellular 
damage 38. The H₂O₂ scavenging assay demonstrated that 
Olea ferruginea extract displayed a 14.75% radical 
scavenging activity (RSA) at 25 μg/mL, which increased 
to 39.79% at 500 μg/mL, showing a dose-dependent 
response. Nonetheless, the scavenging effectiveness was 
typically inferior to that recorded in the DPPH assay, 
potentially due to variations in radical reactivity and 
scavenging mechanisms. 
 
Interestingly, the IC₅₀ values for H₂O₂ scavenging were 
greater than those for DPPH (range from 1.61 μg/mL at 
25 μg/mL to 55.28 μg/mL at 500 μg/mL), suggesting that 
Olea ferruginea may be more efficient against stable free 
radicals (like DPPH) than against H₂O₂. This may be 
attributable to the engagement of distinct antioxidant 
pathways, including enzymatic (catalase, peroxidase) and 
non-enzymatic (phenolic) processes 39. Stronger DPPH 
scavenging action than H₂O₂ may be due to the extract's 
phenolic makeup, as polyphenols donate hydrogen atoms 
to stabilize free radicals 40. Previous phytochemical 
studies on Olea species found oleuropein, luteolin, and 
apigenin derivatives as important antioxidants, possibly 
explaining their reported radical scavenging properties 41. 
Additionally, the concentration dependent increase in 
RSA supports the idea that Olea ferruginea includes 
numerous bioactive chemicals that work together to 
neutralize oxidative stress. Other medicinal plant 
research show that higher extract concentrations 
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increase antioxidant capability 42. 
To the best of our knowledge, herein, we investigate for 
the first time the in vivo genoprotective effects of Olea 
ferruginea leaf extract against cisplatin-induced 
genotoxicity by using a micronucleus experiment 
together with an in vitro antioxidant assessment. 
Olea ferruginea methanolic extract shows a scavenging 
effect against DPPH radicals. This finding suggests that 
the extract's primary mechanism of antioxidant action is 
to neutralize stable free radicals. This research provides 
credibility for using Olea ferruginea as a natural 
complement in chemotherapy. The extract's 
genoprotective benefits, achieved by neutralizing reactive 
oxygen species (ROS), could help lessen oxidative DNA 
damage. Future research should identify the specific 
bioactive compounds responsible for these antioxidant 
effects. 
 

 

CONCLUSION 
This study presents the first in vivo experiment that 
shows Olea ferruginea leaf extract has strong 
genoprotective effects against cisplatin-induced DNA 
damage in the bone marrow of rats. The protective 
outcome was dose and time-dependent. Treatment of rats 
with 75 mg/kg of extract for 21 days significantly 
minimizes micronucleus formation in bone marrow as 
compared to cisplatin alone. The in vitro free radical 
scavenging analysis (both DPPH and H₂O₂) presents 
significant antioxidant potential. DPPH and H₂O₂ show 
free radical inhibition with 60.95% and 39.79%, 
respectively at 500 μg/mL, showing a concentration-
dependent trend. To verify its therapeutic potential and 
safety for humans, more research should focus on 
isolating and characterizing its active ingredients through 
standard operating procedures and mechanistic studies. 
Additionally, clinical validation needs to be done

REFERENCES 
1. Hussen, E.M., and Endalew, S.A. (2023). In vitro 

antioxidant and free-radical scavenging activities of 
polar leaf extracts of Vernonia amygdalina. BMC 
complementary medicine and therapies 23, 146. 
https://doi.org/10.1186/s12906-023-03923-y  

2. Awoke, A., and Tahir, M. (2025). Traditional uses of 
family Asteraceae in Ethiopia: A review of 
ethnobotanical knowledge and therapeutic 
applications. Ethnobotany Research and Applications 
31, 1-25. https://doi.org/10.32859/era.30.09.1-27 

3. Odeghe, O.B., Onobrudu, D.A., Orororo, O.C., Ikoya, S., 
Apitikori-Owumi, J.E., Egbune, E.O., Nwogueze, B.C., 
Ojugbeli, E.T., Agboola, O.E., and Awhin, E.P. (2025). 
Phytochemical Profiling, GC-MS Analysis, and 
Antioxidant Activity of Polar Solvent Extracts of 
Conoclinium coelestinum Leaves. Tropical Journal of 
Natural Product Research 9. 
https://doi.org/10.26538/tjnpr/v9i6.58  

4. Hintzsche, H., Hemmann, U., Poth, A., Utesch, D., Lott, J., 
and Stopper, H. (2017). Fate of micronuclei and 
micronucleated cells. Mutation Research/Reviews in 
Mutation Research 771, 85-98. 
https://doi.org/10.1016/j.mrrev.2017.02.002  

5. Heaven, C.J., Wanstall, H.C., Henthorn, N.T., 
Warmenhoven, J.-W., Ingram, S.P., Chadwick, A.L., 
Santina, E., Honeychurch, J., Schmidt, C.K., and Kirkby, 
K.J. (2022). The suitability of micronuclei as markers of 
relative biological effect. Mutagenesis 37, 3-12. 
https://doi.org/10.1093/mutage/geac001  

6. Raghaw, C.S., Sharma, A., Bansal, S., Rehman, M.Z.U., 
and Kumar, N. (2024). CoTCoNet: An optimized 
coupled transformer-convolutional network with an 
adaptive graph reconstruction for leukemia detection. 
Computers in Biology and Medicine 179, 108821. 

7. Gulcin, I ., and Alwasel, S.H. (2023). DPPH radical 
scavenging assay. Processes 11, 2248. 
https://doi.org/10.3390/pr11082248  

8. Apak, R., Calokerinos, A., Gorinstein, S., Segundo, M.A., 
Hibbert, D.B., Gu lçin, I ., Demirci Çekiç, S., Gu çlu , K., 
O zyu rek, M., and Çelik, S.E. (2022). Methods to 

evaluate the scavenging activity of antioxidants toward 
reactive oxygen and nitrogen species (IUPAC Technical 
Report). Pure and Applied Chemistry 94, 87-144. 
https://doi.org/10.1515/pac-2020-0902  

9. Gulcin, I . (2025). Antioxidants: a comprehensive 
review. Archives of Toxicology, 1-105. 
https://doi.org/10.1007/s00204-025-03997-2  

10. Sultana, N., and Ata, A. (2008). Oleanolic acid and 
related derivatives as medicinally important 
compounds. Journal of enzyme inhibition and 
medicinal chemistry 23, 739-756. 

11. Kalita, P.P., Malakar, N., Barman, I., Prajapati, B.G., and 
Gogoi, J. (2025). A Review on Anticancer and Anti-
inflammatory Constituents from different parts of Olea 
europaea L. Current Traditional Medicine. 

12. Gu nther, A., and Bednarczyk-Cwynar, B. (2025). 
Oleanolic Acid: A Promising Antioxidant—Sources, 
Mechanisms of Action, Therapeutic Potential, and 
Enhancement of Bioactivity. Antioxidants 14, 598. 

13. Tunç, Y., Yaman, M., Keçe, Y.M., Yilmaz, K.U., Yildiz, E., 
and Gu neş, A. (2025). Characterization of olive (Olea 
europaea L.) cultivars; colour properties, biochemical 
contents, antioxidant activity and nutrient contents. 
Genetic Resources and Crop Evolution 72, 529-541. 

14. Al-Shaebi, E., Abdel-Gaber, R., Al-Hoshani, N., and Al-
Quraishy, S. (2025). Evaluation of the cytotoxicity and 
anthelmintic activity of Olea europaea (stem and 
leaves) methanolic extract: in vitro investigation. 
Helminthologia 62, 8-18. 

15. Fairouz, B., Nawal, B., Radwa, K., Salima, K.-G., and 
Nesrine, L. (2025). Chemical composition, 
antimicrobial and insecticidal activities of Olea 
europaea L. ssp. sativa. collected from East of Algeria. 
Vegetos, 1-11. 

16. Ahmad, N., Wang, Y., Choudhary, M.I., Sheema, Khan, R., 
and Zafar, S. (2025). Potent bioactive metabolites from 
Olea ferruginea. Natural Product Research 39, 2795-
2803. 
https://doi.org/10.1080/14786419.2024.2315592  

https://doi.org/10.1186/s12906-023-03923-y
https://doi.org/10.32859/era.30.09.1-27
https://doi.org/10.26538/tjnpr/v9i6.58
https://doi.org/10.1016/j.mrrev.2017.02.002
https://doi.org/10.1093/mutage/geac001
https://doi.org/10.3390/pr11082248
https://doi.org/10.1515/pac-2020-0902
https://doi.org/10.1007/s00204-025-03997-2
https://doi.org/10.1080/14786419.2024.2315592


Copyright © 2025. IJBR Published by Indus Publishers 
This work is licensed under a Creative Commons Attribution 4.0 International License. 

 
 

 

Page | 621  

            Genoprotective and Antioxidant Effects of Olea Ferruginea… 
 

Abid, U. et al., 
 

IJBR   Vol. 3   Issue. 7   2025 

17. Mokrani, A., Chaouch, L., and Messaoudene, K. (2025). 
Selection of the suitable extraction solvent to improve 
phenolic content and antioxidant activity in some 
Algerian black olive varieties. Chemical Papers, 1-13. 

18. Fatima, A., Batool, A.I., Ikram, J., Shoaib, U., Zahra, A., 
Fayyaz-ur-Rehman, M., Naveed, N.H., Inayat, I., Tarig, N., 
and Bibi, H. (2025). Ameliorative Role of the Extract of 
W. coagulans (WCE) Fruits Against Sodium Fluoride-
Induced Hepatotoxicity in Mice. Fluoride 58, 1-10. 

19. Bussmann, R.W., Paniagua-Zambrana, N.Y., Kikvidze, Z., 
Batsatsashvili, K., Khutsishvili, M., Maisaia, I., 
Sikharulidze, S., and Tchelidze, D. (2025). Olea 
europaea L. Oleaceae. In Ethnobotany of the Caucasus, 
(Springer), pp. 1-14. 

20. Sattar, Z.A., Mohammed, A.M., Khalaf, Y.H., Eisa, M., and 
Ramizy, A. (2025). Selenium nanospheres: Synthesis 
and evaluation as a potential anticancer, antimicrobial, 
and antioxidant agents. Materials Chemistry and 
Physics, 130958. 

21. Kiss, P., Carcel, C., Hockham, C., and Peters, S.A. (2021). 
The impact of the COVID-19 pandemic on the care and 
management of patients with acute cardiovascular 
disease: a systematic review. European Heart Journal-
Quality of Care and Clinical Outcomes 7, 18-27. 

22. Hwang, J.H., and Jung, C. (2023). Single-Dose 
Intramuscular Toxicity Test Using No-Pain 
Pharmacopuncture in Sprague–Dawley Rats. Journal of 
Pharmacopuncture 26, 86. 

23. Cherednichenko, O., Demchenko, G., Kapysheva, U., 
Bakhtiyarova, S., Pilyugina, A., Azizbekova, D., 
Kozhaniyazova, U., and Zhaksymov, B. (2024). Trends 
in the cytogenetic and immunologic status of healthy 
persons; Kazakhstan, 2007–2022. Mutation Research-
Genetic Toxicology and Environmental Mutagenesis 
899, 503822.  
 https://doi.org/10.1016/j.mrgentox.2024.503822  

24. Gu lçin, I ., Berashvili, D., and Gepdiremen, A. (2005). 
Antiradical and antioxidant activity of total 
anthocyanins from Perilla pankinensis decne. Journal 
of ethnopharmacology 101, 287-293. 

25. Kim, S., Suk, J., Longpre, S., Lin, B.Y., Shin, J., Welleck, S., 
Neubig, G., Lee, M., Lee, K., and Seo, M. (2024). 
Prometheus 2: An open source language model 
specialized in evaluating other language models. arXiv 
preprint arXiv:2405.01535. 

26. Al-Sheddi, E.S., Farshori, N.N., Al-Oqail, M.M., Al-
Massarani, S.M., Saquib, Q., Wahab, R., Musarrat, J., Al-
Khedhairy, A.A., and Siddiqui, M.A. (2018). Anticancer 
potential of green synthesized silver nanoparticles 
using extract of Nepeta deflersiana against human 
cervical cancer cells (HeLA). Bioinorganic Chemistry 
and Applications 2018, 9390784. 

27. Simione, A.J., da Silva, C.C., da Silva Sabaini, P.M., 
Macedo, A.V., das Neves, H.R.A., Geraldo, B.L.d.S.S., 
Ammi, M., da Costa, F.F., Viana, V., and de Quadros 
Cavilha, A.M. (2024). Current use and outcomes of 
hematopoietic stem cell transplantation: Brazilian 
Summary Slides–2024. Journal of Bone Marrow 
Transplantation and Cellular Therapy 5, 228-228. 

28. Shah, A.S., Zeitler, P.S., Wong, J., Pena, A.S., Wicklow, B., 
Arslanian, S., Chang, N., Fu, J., Dabadghao, P., and 

Pinhas‐Hamiel, O. (2022). ISPAD Clinical Practice 
Consensus Guidelines 2022: Type 2 diabetes in 
children and adolescents. Pediatric diabetes 23, 872-
902. 

29. Rouibah, Z., Ben Mensour, A., Rekik, O., Boumendjel, M., 
Taibi, F., Bouaziz, M., El Feki, A., Messarah, M., and 
Boumendjel, A. (2022). Chemical composition, 
antioxidant activities, in an allergic asthma model, of 
Olea europaea L. leaf extracts from Collo (Skikda, 
Algeria). Drug and Chemical Toxicology 45, 197-208. 
https://doi.org/10.1080/01480545.2019.1679827 

30. Rauf, A., Haroon, S.M., Hassan, M., Raza, H., Anwar, T., 
Javed, M., Mohyuddin, A., Arshad, H.M., and Imran, M. 
(2024). Current Advances in Copper MOF as a Potential 
Third Generation Antibacterial Agent. Journal of the 
Chemical Society of Pakistan 46. 

31. Dasari, S., and Tchounwou, P.B. (2014). Cisplatin in 
cancer therapy: molecular mechanisms of action. 
European journal of pharmacology 740, 364-378. 
https://doi.org/10.1016/j.ejphar.2014.07.025  

32. Elamin, F., and Liversidge, H.M. (2013). Malnutrition 
has no effect on the timing of human tooth formation. 
PloS one 8, e72274. 

33. Talhaoui, N., Taamalli, A., Go mez-Caravaca, A.M., 
Ferna ndez-Gutie rrez, A., and Segura-Carretero, A. 
(2015). Phenolic compounds in olive leaves: Analytical 
determination, biotic and abiotic influence, and health 
benefits. Food Research International 77, 92-108. 
https://doi.org/10.1016/j.foodres.2015.09.011  

34. Ferguson, R., Coughlan, T., Egelandsdal, K., Gaved, M., 
Herodotou, C., Hillaire, G., Jones, D., Jowers, I., 
Kukulska-Hulme, A., and McAndrew, P. (2019). 
Innovating pedagogy 2019: Open university innovation 
report 7. 

35. Granados-Principal, S., Quiles, J.L., Ramirez-Tortosa, 
C.L., Sanchez-Rovira, P., and Ramirez-Tortosa, M.C. 
(2010). Hydroxytyrosol: from laboratory investigations 
to future clinical trials. Nutrition reviews 68, 191-206. 

36. Kedare, S.B., and Singh, R. (2011). Genesis and 
development of DPPH method of antioxidant assay. 
Journal of food science and technology 48, 412-422. 

37. Talhaoui, N., Go mez-Caravaca, A.M., Leon, L., De la Rosa, 
R., Fernandez-Gutierrez, A., and Segura-Carretero, A. 
(2015). Pattern of variation of fruit traits and phenol 
content in olive fruits from six different cultivars. 
Journal of Agricultural and Food Chemistry 63, 10466-
10476. 

38. Halliwell, B., and Gutteridge, J.M. (2015). Free radicals 
in biology and medicine (Oxford university press). 

39. Anand, M., Chhari, A., Guru, A., Deshmukh, S., Sharma, 
P., and Hanfi, S. (2025). Free radical scavenging by 
DPPH method of Annona muricata ethanolic leave 
extract with metallic conjugates and its anti-bacterial 
activity. IJSAT-International Journal on Science and 
Technology 16. 

40. Gonza lez-Buenrostro, N., Pe rez-Ramí rez, I.F., Mora, O., 
Rios-Lozano, A., Va zquez-Barrios, M.E., Reynoso-
Camacho, R., and Figueroa-Pe rez, M.G. (2025). Effect of 
saline stress on the metabolic profile and antidiabetic 

https://doi.org/10.1016/j.mrgentox.2024.503822
https://doi.org/10.1016/j.mrgentox.2024.503822
https://doi.org/10.1080/01480545.2019.1679827
https://doi.org/10.1016/j.ejphar.2014.07.025
https://doi.org/10.1016/j.foodres.2015.09.011


Copyright © 2025. IJBR Published by Indus Publishers 
This work is licensed under a Creative Commons Attribution 4.0 International License. 

 
 

 

Page | 622  

  Genoprotective and Antioxidant Effects of Olea Ferruginea… Abid, U. et al., 
 

IJBR   Vol. 3   Issue. 7   2025 

potential of Physalis peruviana. Natural Product 
Research 39, 3154-3159. 

41. Preczenhak, A.P., Sartori, J.A.d.S., Fortes, C.M.H., Kluge, 
R.A., Bertoncini, E.I., and Prati, P. (2025). Influence of 
the preparation method on the bioactive compounds of 
olive tree leaf tea. Brazilian Journal of Food Technology 
28, e2024128. https://doi.org/10.1590/1981-
6723.12824  

42. Gu ckel, T., Prior, K., Newton, N.C., Baillie, A.J., Teesson, 
M., and Stapinski, L.A. (2025). Psychological 
mechanisms of change in reducing co-occurring social 
anxiety and alcohol use: A causal mediation analysis of 
the online Inroads intervention. Behaviour Research 
and Therapy 191, 104766. 
https://doi.org/10.1016/j.brat.2025.104766 

 

https://doi.org/10.1590/1981-6723.12824
https://doi.org/10.1590/1981-6723.12824
https://doi.org/10.1016/j.brat.2025.104766

