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ABSTRACT 

      Olea europea.L (olive tree)   is a plant widely used in the world. Its leaves have an extensive use in traditional 
herbal medicine to prevent and/or treat several diseases especially in Mediterranean regions. Despite this, research 
into the study of its toxicity is very limited in the literature. For this, this study aims to study the acute and subacute 
toxicity of methanolic extract olive leaves in Wistar rats. To study acute toxicity, four dose levels (50,300,2000 and 
5000 mg/kg body weight) were tested by single oral administration to Wistar rats. The subacute toxicity for 28 days 
was conducted by daily oral administration of methanolic extract of olive leaves at doses 1000,2000 and 3000 mg/kg 
in rats Wistar. After fourteen days of the administration of escalating doses, no deaths were recorded in the animals 
and no clinically detectable signs were observed. The results of subacute toxicity showed that the body weight of 
rats was not significantly changed by administration of methanolic extract of olive leaves. Monitoring of the behavior 
of the rats during the study showed the appearance of some manifestations of tremor, agitation and diarrhea in rats 
treated with the dose of 3000mg/kg. Grosse examination of the kidneys and liver revealed no changes in those 
organs and histopathological examination showed congestion and inflammation of the fat in rats treated with the 
dose of 3000mg/kg. the hematological profile showed no significant changes of the measured hematological 
parameters. Olive leaves should be used with care and caution since its methanolic extract caused some signs of 
toxicity and may affect the liver at repeated dose. however, more studies are needed to verify and clarify the toxic 
aspect of olea europea.L leaves. 
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Introduction 

     Natural herbs have a long history of use in the 

counteractive action against a various human 

aliment. The herbs global presence in modern 

medical and healthcare systems has developed as a 

result of their continued use[1]. A lot of research has 

been done to find the biologically active compounds 

in medicinal plants and many successful medicines 

have been developed from herbal plants as a result 

of researcher’s efforts[2]. Plants produce a wide 

range of metabolites, some of which can be 

beneficial to human healthcare and others that may 

be harmful[3]. The toxicity of pharmaceutical drugs 

depends on the dose of the administration; they can 

be beneficial for some doses and toxic for others[4]. 

Only a few conventional herbal medicines have been 

tested for efficacy and safety despite their 

widespread use[5]. Olea europea.L, also known as 

the olive tree, has been grown for centuries for its 

fruits and oil. Olea europea.L crops are now grown 

in several parts of the word and come in a variety of 

cultivars, some of which are specific to certain 

areas[6]. Several studies have shown that olea 

europea. L has many activities in vivo and in vitro; 

management of hypercholesterolemia and reducing 

the risk of atherosclerosis[7]. Olive leaves has an 

important influence on diabetes mellitus and 

attenuate inflammatory markers[8], Antimicrobial 

activity[9], Antiproliferative against breast cancer 

cells[10] and Anti-inflammatory effects[11]. Olea 
europaea.L leaves are widely used in the traditional 

treatment of diabetes in Morocco[12], [13]. 

However, studies regarding its toxicity are limited in 

the literature. Therefore, the aim of this study is to 

investigate acute and subacute oral toxicity of 

methanolic extract of olive leaves (MEOL) in Wistar 

rats. 

Materials and methods 

Preparation of the extract 

Olive leaves were collected from Ksar elkebir region 

(North-western Morocco). The leaves were dried 

then ground into powder.40g of powder was 

subjected to extraction with 250 ml of methanol by a 

soxhlet for 6 h. The extract obtained was then 

concentrated by evaporation using a rotary 
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evaporator until a pasty extract was obtained which 

was then dried to obtain a dry extract. 

Study animals 

Rats Wistar were obtained from animal facility of the 

science faculty- Ibn Tofail University, kenitra, 

Morocco. The rats were weighed and divided into 

groups and acclimatized to laboratory conditions 

with free access to food and water for 7 days before 

the commencement of experiment. 

 Acute toxicity 

The study was conducted according to the OCDE 

protocol [14]. It’s failed to find out the dose which 

could cause 100% death of rats. The animals were 

fasted during the night preceding the experiment (the 

were deprived of food and not water). Rats were 

given, by gastroesophageal gavage, four dose 

levels;50, 300, 2000 and 5000 mg/kg (limit test) of 

MEOL. Treated rats were observed for 14 days to 

follow the probable appearance of signs of acute 

poising including mortality and behavioral 

modifications, respiratory and digestive system 

changes, morphological changes (eyes color, skin 

changes…). It’s also necessary to observe the 

appearance of signs such as diarrhea, lethargy, coma 

and sleep, tremors and convulsion. 

Subacute toxicity 

Rats were divided into 4 groups each composed of 6 

rats. Groupe 1 served as controls receiving distilled 

water and fed regular diet. Groupe 2: rats of this 

group received a daily dose of 1000mg/mg/kg. 

Group3: the rats receive a dose of 2000mg/kg and 

rats of group 4 received a dose of 3000mg/kg of 

MEOL throughout the duration of the study (28 

days). 

The rats are deprived of food 2 hours before 

administration of the plant and then observed 4 hours 

after taking the dose. body weight was measured 

after each week. 

Hematological analyses and histopathological 
examination 

After 28 days of treatment, the rats were 

anesthetized, and blood was collected for use in 

hematological analyzes. then, the animals were 

sacrificed to recover the liver and kidneys which 

were stored in 10% formalin until the performance 

of histological examinations according to the 

standard protocol using hematoxylin-eosin staining. 

Statistical analyses 

The statistical significance was compared between 

the control and experimental groups using t-student 

and by one-way analysis of variance (ANOVA) 

using Sigmaplot version 11.0 and Graphpad Prism 

version 5.0 software. The values are expressed as the 

mean ± the standard deviation (Mean ± SD). P values 

less than 0.05 (p <0.05) are considered statistically 

significant. 

Results 

Acute toxicity 

Oral administration of a single dose (50, 300,2000 

and 5000 mg/kg) of MEOL to Wistar rat did not 

cause any death. Animals did not show any signs of 

sickness and continued to lead a normal life within 

the fourteen day of the study. 

Subacute toxicity 

Evolution of the weight of the rats 

All groups of animals showed a positive weight 

change (Table 1). However, there is no significant 

difference between the groups of treated rats (group 

1, group 2 and group3) and the group control 

(Student Test less than 5%). 

Clinical signs of intoxication 

The animals of the group control, group 1 and group 

2 did not show any signs of intoxication, while the 

animals of group 3 showed some signs such as 

diarrhea, manifestations of tremor and agitation as 

shown in (Table 2).  

Hematological parameters 

The results of hematological parameters measured 

indicate that there were no significant differences 

between the experimental groups (2,3,4) and the 

control group (Table 3). 

Grosse and histopathological examination of 
organ rats 

Macroscopic examination of kidney and liver of rats 

showed no changes in the exterior appearance of 

these organs for all groups treat by the extract as well 

as group control.  

Histopathological examination showed that the liver 

and kidney of rats of group control, group1 and 

group 2 were normal without any changes. However, 

those of rats of group 4 (treated with 3000 mg/kg) 

showed some changes as well as steatosis in liver 

(figure 2) and congestion and inflammation of the 

fat in the kidney (figure 4). 
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Table 1: weekly evolution of the average weight of animals 

Group Initial weight Week 1 Week 2 Week 3 Week 4 Variation 
Control 110,20±20  116,45±15 122,43±16 124,40±16 127,30±16 + 17,10 
1000mg/kg 122,40±30 126,10±20 130,17±13 136,30±18 140,05±23 + 17,67 
2000mg/kg 141,20±12 143,09±19 147,40±20 154,19±18 157,30±24 + 16,1 
3000mg/kg 135,10±23  137,90±19 143,50±18 148,09±09 153,12±18 + 18,03 

 

Table 2: monitoring of clinical signs and animal behavior 

Day Group Control Group 1 Group 2 Group 3 
1 - - - - 
2 - - - - 
3 - - - - 
4 - - - - 
5 - - - - 
6 - - - - 
7 - - - - 
8 - - - - 
9 - - - - 

10 - - - - 
11 - - - - 
12 - - - - 
13 - - - Diarrhea 
14 - - - Agitation 
15 - - - Diarrhea 
16 - - - Agitation 

Manifestations of 
tremor 

Diarrhea 
17 - - - Agitation 

Manifestations of 
tremor 

Diarrhea 
18 - - - Agitation 

Diarrhea 
19 - - - Agitation 

Diarrhea 
20 - - - Agitation 

Diarrhea 
21 - - - Diarrhea 
22 - - - Diarrhea 
23 - - - Diarrhea 
24 - - - Diarrhea 
25 - - - Diarrhea 
26 - - - Diarrhea 
27 - - - Diarrhea 
28 - - - Diarrhea 
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Table 3: Hematological parameters of the different study groups 

Parameters Group control Group 2  Group 3 Group 4 
Red cells (106 / mm3)  6,49±0,05 6,60±0,12 6,55±0,07 6,59±0,10 

Hemoglobin(g/dl) 11,30±0,31 11,80±0,18 11,01±0,03 11,42±0,19 

Hematocrit (%) 33,6±0,90 34,01±0,10 33,92±0,09 33,12±0,80 

Mean corpuscular volume 52,40±1,20 53,03±0,9 52,80±0,15 52,75±0,78 

mean blood count hemoglobin 17,17±1,10 17,43±1,13 18,03±1,20 17,53±0,98 

Lymphocytes (%) 72,53 72,40 73,09 72,97 

Platelets (thousand/ mm3) 321,01±15,73 320,87±5,61 322,15± 3,3 320,17±7,09 
 

 

Figure 1: Histological section of a normal liver from rats of group control which received distilled water and fed 
regular diet 

 

Figure 2: Histological section of a liver from rats which were received a dose of 3000mg/kg of MEOL for 28 
days showing steatosis. 
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Figure 3: Histological section of a normal kidney from rats of group control which received distilled water and 
fed regular diet.  

 

Figure 4: Histological section of a kidney from rats which were treated with a dose of 3000 mg/kg of MEOL for 
28 days showing congestion and inflammation of the fat. 

Discussion 

Olive tree and its products such as olive oil is 
important component of Mediterranean diet. Its 
leaves have been used in order to prevent and treat 
some diseases in traditional medicine for ages[15]. 
The main active component in olive leaves is 
Oleuropein, a natural product of the secroiridoid 
group [16]. Oleuropein possesses a wide range of 
pharmacologic and health and health-promoting 
properties including antioxidant, immune- stimulant, 
cardioprotective, hypotensive, anti-inflammatory, 
antiarrhythmic, antioxidant, and anti-thrombic 
effects [17]. 
A single administration of increasing doses of 
50,300,2000,5000 kg / mg did not cause any death or 
signs of toxicity in Wistar rats. This result suggested 
that EMOL should be non-toxic and its DL50 being 
greater than 5000 mg/kg and can be classified in 

category 5 according to OECD[14]. This study 
confirms the results found by another study which 
showed that the administration of a single dose of 
2000 mg/kg of ethanolic extract of olive leaves did 
not induce mortality or any signs of toxicity among 
Wistar rats[18]. 

Repeated administration of EMOL over 28 days at 
different doses (1000,2000 and 3000 mg/kg) did not 
cause significant changes in body weight in treated 
rats compared to control rats. Since, the changes in 
body weight can be used as an indicator of toxicity 
of chemicals and drugs [19]. Another study 
conducted by [18] showed that the treatment of rats 
by repeated doses of 100,200 and 400 mg/kg of 
ethanolic extract of olive leaves did not influence the 
body weight of the rats. 
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After 13 days of treatment of the rats with a dose of 
3000 mg / kg caused the appearance of some signs 
including diarrhea, manifestations of tremor and 
agitation. Similar studies with different durations 
and doses did not report any signs due to treatment 
of animals with olive leaves extracts [18], [20]. 

The hematological parameters are important in 
assessing toxicity of drugs in humans and animals 
[21]. In this study, hematological parameters 
measured did not show any differences between 
groups treated with doses of 1000,2000 and 3000 
mg/kg of olive leaves and control group. 

Toxic nephropathies are defined as kidney injury 
caused by a few of medications, chemicals, 
alternative products, herbals and other toxin 
exposures [22]. The liver executes a few of 
important mechanisms involved in digestion, 
assimilation, storage, detoxification and elimination 
of toxin chemical in the body[23], [24]. the 
histopathological study of the organs of the rats 
treated with a dose of 3000 mg / kg of the extract of 
the olive leaves showed some modifications at the 
tissue level, specifically the congestion and 
inflammation of the fat in the kidneys and steatosis 
in the liver. Another study showed that sections of 
kidneys from rats treated with olive leaves extracts 
showed streaky hemorrhages and congestion in the 
cortical region. In the other hand, sections of liver 
showed fatty changes as well as hepatocellular 
necrosis[20]. 

Conclusion 

The olive tree is a very popular plant especially in 
the Mediterranean regions, its leaves are widely used 
in traditional medicine. This study showed that the 
Single oral administration of the high dose extract 
did not cause any death in rats. whereas repeated 
administration of a dose of 3000 mg / kg for 28 days 
may affect the behavior of rats and may result in 
tissue scale changes in the kidneys and liver. These 
results call for more care and attention in the use of 
olive leaves in the medium and long term and in high 
doses. Therefore, further studies are needed to better 
assess the toxicity of olive leaves through subacute 
and chronic toxicity tests. 
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