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Abstract  
Olive leaves have an antioxidant capacity, and olive leaf extract can protect the blood, spleen and 

hippocampus in lead-poisoned mice. However, little is known about the effects of olive leaf extract 

on lead-induced brain injury. This study was designed to determine whether olive leaf extract can 

inhibit lead-induced brain injury, and whether this effect is associated with antioxidant capacity. First, 

we established a mouse model of lead poisoning by continuous intragastric administration of lead 

acetate for 30 days. Two hours after successful model establishment, lead-poisoned mice were 

given olive leaf extract at doses of 250, 500 or 1 000 mg/kg daily by intragastric administration for 

50 days. Under the transmission electron microscope, olive leaf extract attenuated neuronal and 

capillary injury and reduced damage to organelles and the matrix around the capillaries in the frontal 

lobe of the cerebral cortex in the lead-poisoned mice. Olive leaf extract at a dose of 1 000 mg/kg 

had the greatest protective effect. Spectrophotometry showed that olive leaf extract significantly in-

creased the activities of superoxide dismutase, catalase, alkaline phosphatase and acid phospha-

tase, while it reduced malondialdehyde content, in a dose-dependent manner. Furthermore, im-

munohistochemical staining revealed that olive leaf extract dose-dependently decreased Bax pro-

tein expression in the cerebral cortex of lead-poisoned mice. Our findings indicate that olive leaf 

extract can inhibit lead-induced brain injury by increasing antioxidant capacity and reducing apop-

tosis. 
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INTRODUCTION 

    

Can olive leaf extract promote lead excretion? Can it 

attenuate lead-induced brain injury? What are the 

chanisms underlying these effects? In recent years, 

neurotoxicity from exposure to low levels of lead in the 

environment has become increasingly prevalent. 

Therefore, the discovery of herbs that have 

lead-eliminating properties without harmful side effects 

is essential for the management of lead poisoning. 

Olive leaves and their main bioactive components have 

been extensively studied in China and abroad. Moreo-

ver, olive leaves can be used for medical purposes. 

Therefore, a thorough understanding of the protective 

effects of olive leaves in lead-poisoned mice can pro-

vide a rational basis for the use of the olive plant for the 

treatment of lead toxicity. 

 

The nervous system of humans, particularly children, is 

susceptible to lead exposure
[1-7]

. Potentially toxic sub-

stances are activated and released in the injured brain, 

including free radicals and lipid peroxidases, which lead 

to decreased expression of voltage-dependent anion 

channels
[8]

, altered DNA-binding activity and protein le-

vels of Oct-2, inhibition of membrane depolarization and 

an elevation of intracellular Ca
2+

 concentration
[9-10]

, 

changes in the microstructure of the brain
[11-13]

, and al-

terations in gray and white matter architecture
[14-15]

. Cal-

cium disodium edetate, penicillamine and dimercaprol 

are the Food and Drug Administration-approved com-

pounds used clinically for the treatment of lead toxicity. 

However, these drugs have harmful side effects, includ-

ing allergic reactions and renal damage
[16]

. Antioxidases, 

such as superoxide dismutase (SOD), catalase (CAT), 

alkaline phosphatase (AKP) and acid phosphatase 

(ACP), play a crucial role in the defense response. In 

addition, malondialdehyde (MDA) can be used as a 

marker for oxidative damage to the plasma membrane
[17]

. 

Therefore, these biochemical markers of antioxidant 

capacity have been frequently used in studies of 

lead-induced injury
[18-20]

. 

 

Olive leaf extract, which scavenges free radicals, can be 

applied in the treatment of heart disease, osteoporosis, 

skin disease, inflammation and diabetes mellitus
[21-25]

. 

Olive leaf contains the active iridoid constituent oleu-

ropein (chief constituent). Other secoiridoids include 

11-demethyloleuropein, 7,11-dimethyl ester of oleoside, 

ligustroside, oleuroside and unconjugated secoiridoid 

aldehydes. Triterpenes and flavonoids, including luteolin, 

apigenin, rutin and diosmetin, are also present. Oleas-

terol, leine and glycoside oleoside are also found in the 

leaves. Like many natural herbs, olive leaves contain 

some powerful antioxidants
[26-36]

. Esmaeili-Mahani and Ji 

showed that intraperitoneal injection of 50–400 mg/kg 

olive leaf extract or intragastric administration of 250–   

1 000 mg/kg of the extract produced dose-dependent 

effects
[21-22]

. In our previous studies, we found that olive 

leaf extract could protect the blood, spleen and hippo-

campus, and inhibit cell death
[37-39]

. The present study is 

the first to examine the effects of olive leaf extract on 

neuronal and capillary ultrastructure, antioxidant capacity 

(assessed using the markers SOD, CAT, ACP, AKP and 

MDA) and apoptosis (assessed by measuring Bax pro-

tein levels) in lead-poisoned mice. Our findings provide a 

rational bases for using olive leaf extract as a novel 

treatment strategy for lead toxicity. 

 

The aim of this study is to answer the following: (1) Can 

olive leaf extract attenuate lead-induced brain injury? (2) 

Can olive leaf extract enhance antioxidant capacity in 

lead-poisoned mice? (3) Can olive leaf extract inhibit 

apoptosis?   

 

 

RESULTS 

 

Quantitative analysis of experimental animals 

One hundred and fifty adult Kunming mice were in-

cluded in this study and were randomly divided into 

normal control (n = 30) and experimental (n = 120; lead 

poisoning model was established with intragastric ad-

ministration of lead acetate) groups. Furthermore, the 

mice in the experimental group were randomly divided 

into four subgroups (30 mice per group) according to a 

previously published method
[22]

: model, low-dose olive 

leaf extract (250 mg/kg), middle-dose olive leaf extract 

(500 mg/kg) and high-dose olive leaf extract         

(1 000 mg/kg). The model and normal control groups 

were treated with deionized water. No lead-poisoned 

mice displayed infection or died during the experiments. 

All 150 mice were included in the final analysis, without 

any dropout. 

 

Olive leaf extract attenuated neuronal and capillary 

injury in the frontal lobe of the cerebral cortex in 

lead-poisoned mice 

Neuronal and capillary changes in the frontal cortical 

lobe were observed under a transmission electron mi-

croscope after 50 days of olive leaf extract administration. 

Neurons and blood capillaries in the normal group dis-

played a normal structure, with no signs of injury. In 

contrast, neurons in the model group showed severe 
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injury, with irregularities in the nuclear membrane, rough 

endoplasmic reticulum dilation, and broken or vacuolated 

mitochondria. Moreover, the matrix around the capillaries 

appeared dissolved or fragmented, and the capillary 

lumen had narrowed. Interestingly, when lead-poisoned 

mice received olive leaf extract at any of the three doses 

for 50 days, neuronal and capillary injury was alleviated. 

In the high-dose olive leaf extract group, the ultrastruc-

ture of the cerebral cortex was comparatively normal 

(Figure 1). 

 

Olive leaf extract enhanced SOD, CAT, ACP and AKP 

activities and reduced MDA content in the frontal 

lobe of the cerebral cortex in lead-poisoned mice 

To evaluate antioxidant capacity in the lead-poisoned 

mice, SOD, CAT, ACP and AKP activities and MDA 

content in the frontal cortical lobe were measured after 

50 days of olive leaf extract administration. SOD, CAT, 

ACP and AKP activities in the model group were signifi-

cantly decreased, and MDA content was significantly 

increased, compared with the normal control group (P < 

0.05 or P < 0.01). There was a significant increase in 

SOD, CAT, ACP and AKP activities, and a reduction in 

MDA content, in the olive leaf extract-treated groups 

compared with the model group (P < 0.05 or P < 0.01; 

Figure 2). 

 

Olive leaf extract inhibited expression of Bax in the 

cerebral cortex of lead-poisoned mice 

After 50 days of olive leaf extract administration, Bax- 

positive cells were observed by immunohistochemical 

staining, and were primarily found to be located in the 

cerebral cortex. Immunoreactive particles were located in 

the cell membrane and cytoplasm. A small number of 

Bax-positive cells were observed in the cerebral cortex of 

the normal group and the immunoreactive particles were 

lightly stained. Bax-positive cells displayed strong im-

munoreactivity in the cerebral cortex of the model group. 

Compared with the model group, there were significantly 

fewer Bax-positive cells in the olive leaf extract-treated 

groups (Figure 3). 

 

After 50 days of the respective treatment, the average 

absorbance value and the number of Bax-positive cells 

were significantly increased in the cerebral cortex of mice 

in the model group compared with the normal control 

group (P < 0.01).  

 

These values were significantly lower in the olive leaf 

extract-treated groups compared with the model group 

(P < 0.05 or P < 0.01). In particular, the high-dose olive 

leaf extract group exhibited the greatest reduction in the 

number of Bax-positive cells (P < 0.01; Table 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1  Effects of olive leaf extract (OLE) on neuronal and capillary injury in the frontal lobe of the cerebral cortex in 
lead-poisoned mice (transmission electron microscope). 

Ultrastructure of neurons (A, C, E, G, I, scale bars: 1 μm) and a blood capillary (B, D, F, H, J, scale bars: 0.5 μm) was 
observed. 

(A, B) Normal group; (C, D) model group. In the model group, the neurons and capillaries showed severe injury, including nuclear 
membrane irregularities and rough endoplasmic reticulum dilation. The mitochondria were broken and vacuolated, the matrix 
around the capillaries appeared dissolved or destroyed, and the capillary lumen had narrowed. 

(E, F) Low-dose OLE (250 mg/kg) group; (G, H) middle-dose OLE (500 mg/kg) group; (I, J) high-dose OLE (1 000 mg/kg) 
group. In these OLE groups, the ultrastructure of the cerebral cortex appeared much better, compared with the model group. 
The three doses of OLE showed protective effects on injured neurons and capillaries.  
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Figure 2  Effects of olive leaf extract (OLE) on SOD, CAT, ACP and AKP activities and MDA content in the frontal lobe of the 
cerebral cortex in lead-poisoned mice. 

aP < 0.05, bP < 0.01, vs. model group; cP < 0.05, dP < 0.01, vs. normal group. Data are expressed as mean ± SD (n = 12), and 
differences between groups were compared with one-way analysis of variance and least significant difference t-test. 

SOD: Superoxide dismutase; CAT: catalase; ACP: acid phosphatase; MDA: malondialdehyde; AKP: alkaline phosphatase; low-, 
middle-, high-dose OLE groups: 250, 500, 1 000 mg/kg OLE treatment. 
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Figure 3  Bax protein expression in the cerebral cortex of lead-poisoned mice (immunohistochemical staining, optical 
microscope, scale bars: 20 μm). 

Bax protein was expressed predominantly in the cell membrane and cytoplasm. In the normal group (A), Bax-positive products 
were stained light yellow. In the low-dose olive leaf extract (250 mg/kg) group (C), middle-dose olive leaf extract (500 mg/kg) 
group (D) and high-dose olive leaf extract (1 000 mg/kg) group (E), the positive products were brown, and their levels were 

lower than in the model group (B). (F) Negative control group. 
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DISCUSSION 

 

The experimental model of lead-induced brain injury 

used in this study has a similar pathophysiology to lead 

toxicity in humans, and is thus commonly used
[18-19]

. The 

liquid olive leaf extract was given to the mice via intra-

gastric administration at a dose of 100–1 000 mg/kg per 

day for 20–60 days
[21-22, 40]

. In addition, control mice were 

used to control for potential side effects.  

 

There is increasing evidence that many natural products 

and food have lead-eliminating properties. For example, 

Li et al
 [41]

 demonstrated that a compound preparation of 

hoelen, sweet root and flos lonicerae can promote lead 

excretion. Many crude plant extracts, such as chryso-

phanol, salicylic acid, Haierful Oral Liquid, tea polyphe-

nols and Hippophae rhamnoides, also exhibit an anti-

oxidant capacity. These extracts improve SOD activity in 

the liver, kidney and brain tissue, reduce MDA content in 

a lead-poisoned mouse model, and can prevent lead 

from being accumulated
[16, 42-45]

. Actinidia chinensis, Co-

riandrum sativum and Allium sativum appear to contain 

natural chelating agents for the treatment of lead toxici-

ty
[46-48]

. Olive leaf extract can increase the activity of an-

tioxidant enzymes and reduce MDA accumulation
[37-39]

. 

The present study is the first investigation of the action of 

olive leaf extract on brain histological structure and anti-

oxidant capacity in lead-poisoned mice using transmis-

sion electron microscopy, spectrophotometry and im-

munohistochemical staining. 

 

As modern transportation and industry develop, envi-

ronmental lead pollution is becoming more severe. In the 

current study, SOD, CAT, ACP and AKP activities after 

lead administration were significantly lower than those in 

the normal control group. These findings indicate that lead 

might inhibit SOD, CAT, ACP and AKP activities. It has 

been documented that lead competes with metal ions 

(such as Cu
2+

, Zn
2+

, Fe
2+

 and Mg
2+

) that are essential for 

the activity of antioxidant enzymes, resulting in a loss or 

decrease in SOD, CAT, ACP and AKP activities
[19, 49]

. In 

addition, MDA content, which is a marker for oxidative 

damage to the plasma membrane
[50-51]

, increased signif-

icantly after lead administration. In the present study, 

olive leaf extract reduced the levels of MDA, and en-

hanced the activities of SOD, CAT, ACP and AKP, which 

is consistent with previous reports
[37-39]

. Our findings 

provide support for the natural protective effects of olive 

leaf extract against oxidative stress-induced injury. 

 

Histological examination revealed that lead produced 

prominent tissue damage characterized by nuclear 

membrane fragmentation, mitochondrial destruction, 

rough endoplasmic reticulum dilation and capillary lumen 

narrowing. Lead exposure can lead to impaired coordi-

nation and cause glioblastoma multiforme and menin-

gioma
[52]

. Some scholars demonstrated that the activities 

of SOD, CAT, ACP and AKP are temporarily inhibited by 

lead
[19]

, thereby inducing an oxidative stress reaction, 

and ultimately resulting in changes to the histological 

structure of the brain. Intragastric administration of olive 

leaf extract may reduce neural and capillary injury. This 

indicates that olive leaf extract can protect damaged 

neurons and capillaries. 

 

Reactive oxygen species include molecules such as hy-

droxyl radical (•OH), superoxide anion (O2•
-
) and nitric 

oxide (NO•). Reactive oxygen species can rapidly induce 

the expression of apoptotic genes
[53]

. The Bcl-2 family 

proteins regulate a distal step in an evolutionarily con-

served pathway for programmed cell death
[54-56]

. In the 

nervous system, Bax and Bcl-2 genes primarily regulate 

apoptosis
[57]

. The Bax/Bcl-2 ratio determines the survival 

or death of cells following an apoptotic insult, and an ele-

vated Bax/Bcl-2 ratio can trigger apoptosis and target the 

cells for death
[58]

. In the present study, we detected altered 

Bax protein expression following lead and olive leaf ex-

tract treatments. Olive leaf extract treatment decreased 

Bax protein expression, thereby reducing cellular apopto-

sis and protecting the injured cerebral cortical neurons. It 

is well known that oleuropein, hydroxytyrosol, tyrosol and 

caffeic acid are the main constituents of olive leaves, and 

are thought to be responsible for the pharmacological 

effects. Furthermore, olive leaves contain p-coumaric acid, 

vanillic acid, vanillin, luteolin, diosmetin, rutin, lute-

olin-7-glucoside, apigenin-7-glucoside and diosmetin-7- 

Table 1  Effects of olive leaf extract (OLE) on Bax 
immunoreactivity in the cerebral cortex of lead-poisoned mice 

Group    
Dose 

(mg/kg) 

Average 

absorbance 

Ratio of positive  

cells (%) 

Normal  0.26±0.05 17.34±2.13 

Model  0.45±0.08b 75.63±8.82b 

Low-dose OLE     250 0.39±0.09bc 43.32±5.27bd 

Middle-dose OLE   500 0.32±0.05bd 40.18±7.06bd 

High-dose OLE   1 000 0.29±0.07ad 35.06±5.73bd 

 
Five visual fields from the cerebral cortex (× 400) were randomly 

selected to quantify the total number of cells and positive cells. The 

ratio of Bax-positive cells was calculated according to the formula: 

ratio = positive cells/total cells × 100%. The average absorbance 

value of Bax protein was measured using Image-Pro Plus 

software. aP < 0.05, bP < 0.01, vs. normal group; cP < 0.05, dP < 

0.01, vs. model group. Data are expressed as mean ± SD, and 

differences between groups were compared with least significant 

difference t-test (n = 8).  
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glucoside
[26-36]

. Olive leaf extract can inhibit or reduce the 

severity of heart disease, osteoporosis, viral infections and 

skin disorders, and can regulate body antioxidant capacity 

and lipid metabolism
[30]

. In the present study, olive leaf 

extract protected the brain. It increased SOD, CAT, ACP 

and AKP activities, and significantly decreased MDA 

content and Bax protein expression. It is likely that olive 

leaf extract contains numerous bioactive substances, such 

as oleuropein and flavonoids. Mohagheghi showed that 

the major constituent of olive leaf extract is oleuropein, 

comprising 35.6% of the extract, using high performance 

liquid chromatography analysis
[59]

. Oleuropein can en-

hance antioxidant capacity or combine with Pb
2+

, thereby 

possibly decreasing systemic lead absorption and lead 

accumulation in the brain. 

 

In summary, olive leaf extract rescues neurons and ca-

pillaries from lead-induced damage, and attenuates 

oxidative stress reactions and diminishes apoptosis. 

However, this is a preliminary study on the protective 

effects of olive leaf extract. Further experimental studies 

on olive leaf extract are required, especially those fo-

cusing on the molecular mechanisms underlying the 

protective effects of the natural medicine. 

 

 

MATERIALS AND METHODS 

 

Design 

A randomized, controlled animal experiment. 

 

Time and setting 

This experiment was performed at the Animal Laboratory 

of Longnan Teachers College, Scientific Experimental 

Center of Lanzhou University Medical College, China 

from May 2011 to September 2012. 

 

Materials 

Animals 

A total of 150 healthy adult Kunming mice, of both gend-

ers, 30 days of age, weighing 20–22 g, were provided by 

the Experimental Animal Center of Lanzhou University, 

China (certification No. 14-006). The experimental pro-

cedures were conducted in accordance with the Guid-

ance Suggestions for the Care and Use of Laboratory 

Animals, formulated by the Ministry of Science and 

Technology of China
[60]

.  

 

Herbs 

Olive leaves were collected from the Wudu area of 

Gansu Province, China, in September when the plant 

grows wildly under natural conditions. In brief, air-dried 

slices of olive leaves were immersed in a five-fold vo-

lume of water for 1 hour, and processed into a decoction 

by boiling and simmering for 1 hour. Following three ex-

tractions, the filtrate was centrifuged at 3 000 r/min for  

10 minutes, filtered, and condensed into aqueous ex-

tracts. The resultant aqueous extracts were incubated at 

4°C for more than 24 hours, and subsequently centri-

fuged and mixed with 95% ethanol. At a final concentra-

tion of 80% ethanol, the extracts were rinsed five times 

with dehydrated alcohol and acetone. The extracts were 

deproteinized, followed by a 45-minute reflow. The filtrate 

solution was repeatedly harvested, and supernatants 

were dialyzed for 48 hours against distilled water to 

eliminate pigment, followed by precipitation. Quantifica-

tion of some identified phenolic compounds by high per-

formance liquid chromatography showed that oleuropein 

(356 mg/g), tyrosol (3.73 mg/g), hydroxytyrosol     

(4.89 mg/g) and caffeic acid (49.41 mg/g) were the main 

phenolic components of the olive leaf extract
[21, 60]

. The 

solid residues of the olive leaf extracts were obtained 

after solvent evaporation. Therefore, we had no signifi-

cant solvent in our extract. The extract was dissolved in 

deionized water to make the required concentration for 

use on each day of our experiments. 

 

Methods 

Establishment of lead-poisoned mouse model 

Under aseptic conditions, lead acetate (Tianxiang 

Chemical Co., Ltd., Zhengzhou, Henan Province, China) 

was soaked in normal saline, which was given to the 

mice via intragastric administration at a dose of 10 mg/kg 

per day for 30 consecutive days as previously de-

scribed
[18]

. After 30 days, successful generation of the 

lead poisoning model was confirmed by observing ab-

normal behaviors and measuring blood lead levels. Mice 

exhibiting the abnormal behaviors of irritability and 

hyperactivity, with a blood lead level ≥ 2 mg/dl, were 

considered to have undergone successful modeling
[18, 40]

. 

 

Intragastric administration of olive leaf extract 

Two hours after establishment of the lead poisoning model, 

mice from the three treatment groups received olive leaf 

extract at a dose of 250, 500 or 1 000 mg/kg (dissolved in 

deionized water, 5 mL/kg) by intragastric administration. 

The model and normal groups were treated with deionized 

water (5 mL/kg). The dosage was based on a previous 

report
[22]

. Each group received intragastric administration 

once daily for 50 consecutive days. 

 

Observation of neurons and capillaries in the frontal 

lobe of the cerebral cortex in lead-poisoned mice 

Three mice randomly taken from each group were sacri-
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ficed under anesthesia. Four to six tissue samples from 

the frontal lobe of the cerebral cortex were fixed for 24 

hours at 4°C with 4% glutaraldehyde in 0.1 mol/L phos-

phate buffer (pH 7.2–7.4), then post-fixed for 2 hours in 

1% osmium tetroxide and dehydrated in a graded acetone 

series. The samples were washed with propylene oxide 

and embedded in Epon 812. The sections were obtained 

with an RMC ultramicrotome (RMC, Chicago, IL, USA). 

Semi-thin sections of 60-nm thickness were stained with 

toluidine blue, and thin sections were stained with uranyl 

acetate and lead citrate, and examined with a JEM-1230 

electron microscope (JEOL, Japan). 

 

Detection of antioxidant capacity in the frontal lobe 

of the cerebral cortex in lead-poisoned mice 

The frontal cortical tissue was quickly put into an ice 

bath immediately after the blood was soaked up with 

filter paper. Samples were then homogenized with a 

glass homogenizer. The homogenates were centri-

fuged for 10 minutes at 3 000 r/min, and the superna-

tant was collected and stored at –20°C for determining 

the antioxidant defense capacities
[19]

. SOD, CAT, ACP 

and AKP activities and MDA content were determined 

with a method established by Nanjing Jiancheng Bio-

engineering Institute, China. The measured sample 

was compared with the absorbance of a blank control 

liquid, and the SOD, CAT, ACP and AKP activities and 

MDA content were calculated on the basis of protein 

levels. 

 

Immunochemical staining for Bax in the cerebral 

cortex of lead-poisoned mice  

The cerebral tissue was fixed with 10% formalin, fol-

lowed by dehydration, waxing, embedding, and sec-

tioning (6-μm thickness). The slices were dewaxed with 

xylene, hydrated in a graded alcohol series, boiled in 

citrate buffer solution (pH 6.0 ± 0.1) in a heated pres-

sure cooker for 1.5 minutes to retrieve antigen, and 

incubated for 10 minutes at room temperature with 3% 

hydrogen peroxide to block endogenous peroxidase 

activity. The slices were incubated with rabbit anti-Bax 

protein polyclonal antibody (1:200; Wuhan Boster Bio-

engineering Institute, Wuhan, Hubei Province, China) at 

4°C overnight. Then, sections were incubated with bio-

tin-labeled secondary antibody (goal anti-rabbit IgG; 

Boster) at 37°C for 30 minutes and horseradish perox-

idase-conjugated streptavidin (Boster) at 37°C for  30 

minutes, and subjected to 3,3′-diaminobenzidine colo-

ration (Boster) under the optical microscope (Olympus, 

Tokyo, Japan). Between each incubation, the speci-

mens were rinsed with PBS three times for 5 minutes 

each time. After termination of the color reaction, the 

specimens were counterstained with hematoxylin, 

rinsed until blue, dehydrated in an alcohol series, 

cleared with xylene, and mounted with neutral gum. The 

negative control was treated with PBS rather than pri-

mary antibodies. The appearance of brownish yellow 

particles or fine particles in a diffuse distribution was 

considered a positive reaction.  

 

A total of five visual fields from the cerebral cortex    

(× 400) were randomly selected to quantify the total 

number of cells and positive cells. The ratio of 

Bax-positive cells was calculated as follows: positive 

cells/total cells × 100%. The average absorbance value 

of Bax was measured using the Image-Pro Plus soft-

ware (Media Cybernetics Co., Bethesda, MD, USA). 

 

Statistical analysis 

All data were analyzed with SPSS 16.0 software 

(SPSS, Chicago, IL, USA) and expressed as mean ± 

SD. One-way analysis of variance and least signi- 

ficant difference t-test was used for comparison be-

tween two groups. P < 0.05 was considered statisti-

cally significant.  

 

Research background: Lead has been known as a human 

health hazard for a long time. In particular, damage to the 

brain and nervous system is a major feature of lead toxicity. 

Existing lead-removing drugs may produce side effects. The 

identification of herbs that have lead-eliminating properties 

without hazardous side effects is essential for lead     

management. 

Research frontiers: Olive leaves contain antioxidants and 

have been recommended for the treatment of heart disease, 

osteoporosis, skin disorder, inflammation and diabetes. Olive 

leaf extract also improves the antioxidant capacity of blood, 

spleen and hippocampus in lead-poisoned mice. 

Clinical significance: The present report addressing the ef-

fects of olive leaf extract on brain histological structure and 

antioxidant capacity in lead-poisoned mice can provide an em-

pirical basis for the development and use of olive leaves for 

enhancing antioxidant capacity and removing toxins. 

Academic terminology: Olive leaf extract–alcohol-dissolved 

active component extracted from natural olive leaves after re-

moving chlorophyll and other matter. It has good anti-oxidative 

capacity. 

Peer review: The present study showed that olive leaf extract 

inhibits lead-induced brain damage by increasing antioxidant 

capacity, reducing neural apoptosis, and by scavenging free 

radicals. The experiments were performed using transmission 

electron microscopy, spectrophotometry and immunohisto-

chemical staining. The findings provide a new treatment strat-

egy for lead excretion. 
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