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Abstract—Olives has been mentioned in holly books, Quran and
Bible, as medicinal and good nutritional food. People using it as a
herbal medicine for centuries. However, we concern about its
toxicity to some organs tissues. In this study, we observed
histopathological changes on stomach, liver and kidney tissues of
BALB/c mice after administrated with ethanolic extract of olive
leaves (OLE). Male BALB/c mice were divided into three groups.
Each group subsequently orally administrated with phosphate
buffer saline (group-1), or OLE (100 mg/kg (group-I1); 200 mg/kg
(group-111)) for ten consecutive days before necropsy. Mice were
sacrificed next day and stomach, liver and kidney tissue were
observed for histopathological changes using hematoxyline-eosin.
Observation using Corel Photo PX7. Stomach mucosal epithelial
damage were 1.9%, 3.2% and 1.7%, hepatocyte damages were
40%, 38.1%, 63,1%, Glomerular atrophy were 11.5%, 9.9% and
11,5%, kidney tissue bleeding area were 3.7%, 3.1%, 4.1% in
group-1, -11 and —I11 respectively. Ethanolic extract of local olive
leaves have mucoprotective activity on stomach tissues, but at 200
mg/kg have a toxic effect on mice liver and kidney tissues.
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I. INTRODUCTION

Herbal medicine has been used for many centuries in the
Indonesian community to maintain good health and to treat
several diseases. Although conventional medicine is becoming
increasingly important in Indonesia, herbal medicine is still
very popular in rural as well as in urban areas. One of the
popular herbal medicine is olive (Olea europaea L) which has
been closely associated with human religious, sociocultural,
medicinal, and nutritional needs [1]. Olive is one of the plants
comes from Mediterranean and known to be rich source of
bioactive compounds that have significant role in curing of
various diseases. The benefits of this plant is obtained from
secondary metabolite, phenolic and oleuropein compounds
[2,3]. Both of these compounds are not only found in olives but
also found in plant organs, such as on leaves, stems or olive
seeds. The highest oleuropein is not only in olives, but also on
olive leaves [3,4].

Previous study showed several Oleuropein benefits, such as
a potent antioxidant with anti-inflammatory properties [5,6],
prevent and treat cancer [7,5], hypoglycemic agent [8]

Drugs, both synthetic and herbal will go through various
stages that include 4 processes, namely absorption, distribution,
metabolism and excretion [9]. Likewise olives as herbal
medicine will pass through all four processes. All chemicals,
including herbs on the amount of concentration and frequency
of certain exposure can have the potential to cause cell injury.
Such cell injury may manifest by changes in the number, size,
function, or phenotype of cells exposed to toxic substances [10].
When a substance has reached toxic levels, all exposed cells,
including stomach mucous, cells in the liver organ, and kidney
glomerulus will respond. The most common pathogenesis of
toxic effects of herbs is the occurrence of irritation or
inflammation of the gastrointestinal mucosa[9] .Drug-induced
liver injury (DILI) is divided into 3 categories, namely
hepatocyte damage, vascular disorders, hyperplasia, and
neoplasia [11]. A study by R. Arantes Rodrigues et al [12]
suggests that in the administration of olive leaf extract at
concentrations of 0.25%, 0.50%, and 0.75% obtained a
description of bile duct hyperplasia, cholestasis, hepatocyte
necrosis, and inflammatory cell infiltration. In addition, in the
two highest doses olive may result in hepatic fibrosis. Omer
[13] reported that the use of high concentrations of olive leaf
extract can provide nephrotoxic and hepatotoxic side effects.

Although many studies report on the benefits of olive leaf
extract (OLE), only few studies have reported on its. This study
was undertaken to evaluate the possible histopathological of
stomach, liver and kidney leaves changes which may results
from intake of olive leaves extract with dose variation of 100
mg/kg body weight (BW) and 200 mg/kgBW in mice BALB/c
mice which is used as natural therapy

Il. METHODS

A. Olive leaves extract

Fresh green olive leaves were obtained from local olive
nurseries at Depok, West Java. The leaves were identified and
confirmed by Center for Plant Conservation Botanic Gardens,
Indonesian Institute of Sciences. Two kg fresh olive leaves
extracted with 96% ethanol at Research Institute of Spices and
Medicinal Plants, Bogor Agricultural University by maceration
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extraction techniques. The extract was concentrated and get a
thick brown semisolid paste (yield 26.07 %).

B. Animals

Fifteen healthy male BALB/c mice were obtained from
Department of Pathology of Bogor Agricultural University. The
average age of the mice was approximately 5-6 weeks (25-30
g). The mice were acclimatized to laboratory conditions for 7
days prior to treatment and observed for any sign of illness. Five
mice were housed in single cage on wood shaving’s bedding.
The animal room was maintained at 24-25°C and 50-60%
relative humidity and a 12 h light/dark cycle throughout
experiment. All animas were supplied with commercial diet and
tap water ad libitum throughout the acclimation and testing
periods.

C. Study design

Briefly, 15 mice were randomized divided into three groups
(n = 5). Subsequently orally given 100 ul PBS (group-1), 100
mg/kg or 200 mg/kg of OLE (group-I1 or group -I11) for seven
consecutive days. Mice were deprived of food but free to drink
water 24 h before sacrificed.

D. Tissue sample collection

Mice were anesthetized and sacrificed by inhaled with ether
24 h after last treatment. Surgical process performed on the
abdominothoracal. ~ Stomach, liver and Kkidney were
immediately removed. These organ tissue were fixed into 10%
buffer formalin for 24 h.

E. Histophatological analysis

Organ tissue slides were made in Department of Histology,
University of Indonesia. It stained with hematoxyline and eosin
(H&E) for light microscopic qualitative examination.
Observation and photograph documentation by Olympus BX41
microscope and Olympus DP2-BSW software.

F. Analysis Data

Result are expressed as mean + SD. The result were
analyzed by one way ANOVA to determine the significant
differences between means. A P < 0.05 was considered to be
statistically significant
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I11. RESULTS AND DISCUSSION

A. Histopatologycal features

OLE 100 OLE 200

Control

Fig. 1. A, B and C are the stomach images of groups I, Il and 111, arrows indicate
mucosa damage. |. D, E, F are group I, Il and Il1 liver images, arrows indicate
abnormal hepatocyte cells. G, H, | is a picture of kidney tissue groups I, Il and
111, arrows indicate the area of bleeding. J, K, L is a picture of kidney tissue of
groups |, 11 and 11, arrows indicating glomerular atrophy.

B. Stomach

Gastric mucosal epithelial
damage (%)
N

Control OLE 100 OLE 200

Fig. 2. Effect of OLE in rat gastric mucosal epithelial damage.

Statistical analysis of histopathologic features of three organ
tissues showed different responses to the olive leaf extract
intake. The damage to the epithelial layer of the gastric mucosa
is determined by the formula (1):

Damage area
X 100 % @

Total area of stomach mucous
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In Fig. 2 showed that the groups Il and Il did not differ
significantly with group I. Group 111 showed better results from
group I. This is probably due to the gastroprotective effect of
olive leaf extract, which contains oleuropein and hydroxityrosol
[14]. This results means that the administration of olive leaf
extract does not result in toxic effects on the gastric tissue of
BALB/c mice
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Fig. 3. Effect of OLE in rat hepatocyte. (A) Inflammation cells number, (B)
Abnormal hepatocyte nuclei.

In liver tissue, the parameter used to measure the extent of
damage is the number of hepatocyte cells with abnormal nuclei.
The damage is determined by the formula (2):

Number of hepatocyte cells with abnormal nucleus
x100% (2)
Total hepatocyte cells number

Increasing the percentage of abnormal hepatocyte nuclei
may indicate liver toxicity. Histologically, cell structure
abnormalities can be assessed from the nucleus, cytoplasm, or
cell membrane. The size change nucleus becomes small or
bulging, the color is not purple with H & E staining; non
homogeneous cytoplasm; and non-polyhedral cells describe the
features of tissue necrosis [10].

Group 111 when compared with group I and 11 showed higher
abnormal hepatocyte percentage. This is due to the larger dose
given. Another reason that may affect is the type of olive extract
used. With the use of crude extracts, without the distillation of
stratum to take active substances such as oleuropein and
hydroksitirosol, there are other active substances that can affect
the liver work [15].

Group Il showed lower abnormal hepatocyte percentage
than the controls, while the higher olive-dose group showed an
increased percentage of abnormality. This suggests that the
effect of olive leaf extract on the liver is dosage dependent, in
the certain doses can cause hepatotoxicity. R. Arantes-
Rodrigues (2011) reported that changes in hepatic morphology,
necrosis, and inflammatory cell infiltration given olive leaf
extract for 14 weeks were associated with a decrease in cell
energy as a manifestation of mitochondrial malfunctions.
Mitochondria, under certain conditions may be the source of
ROS against cells [12].
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Fig. 4. Effect of OLE in rat kidney

Control

The kidney is highly susceptible to toxicants for two
reasons. A high volume of blood flows through it and it filters
large amounts of toxins which can concentrate in the kidney
tubules. It can result in systemic toxicity causing: decreased
ability to excrete body wastes, inability to maintain body fluid
and electrolyte balance and decreased synthesis of essential
hormones [16]. Additionally, kidneys are highly vulnerable to
damage caused by reactive oxygen species (ROSs), likely due
to crude extract.

In Kidney tissue, the parameters used to measure the extent
of damage are the number of bleeding areas.

The damage is measured by the formula (3):

Total f bleedi
|: otal area of bleeding a:| X 100 % (3)

total number of total are

From the results it is seen that group Ill has a wide area
bleeding most of all groups. This indicates that the higher the
granting dose will increase the occurrence of side effects (dose
dependent) in the form expansion of bleeding areas. These
results are consistent with the Omer (2012) study that the higher
concentration of olive leaf extract will increase the area
bleeding [13].

IV. CONCLUSION

Ethanolic extract of local olive leaves have mucoprotective
activity on stomach tissues, but at 200 mg/kg have a toxic effect
on mice liver and kidney tissues.
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