
Introduction
There is increasing evidence that menopause due to ox-
idative imbalance will lead to metabolic disorders (1). 
Menopause also increases food intake and body weight 
gain and is associated with abnormalities in lipid metab-
olism (2). More recent experimental studies confirm that 
ovariectomy cause oxidative stress and cell damage in 
animals (1,3,4). Steroid hormones, particularly estrogen, 
are natural antioxidants (5). Hormonal balance is a criti-
cal factor for the appropriate activity of the body organs. 
Any hormonal imbalances lead to impaired metabolic 
processes. Such an imbalance can be shown by changes 
in the oxidant/antioxidant status in the liver (1). Estradiol 
and its derivatives can reduce lipid peroxidation in serum 
and liver tissue and can also increase expression of anti-
oxidant enzymes such as super oxide dismutase (SOD) 
and glutathione peroxidase (GPX) (6). Lipid peroxidation 
in biological membranes is extremely damaging and oc-
curs when reactive oxygen species and free radicals attack 
the double bonds of unsaturated fatty acids. These com-
pounds are toxic and if not removed, can create a chain of 
reactions (7). 
Ovariectomy in rats is a common method to evaluate the 
effects of estrogen loss in animal models. The lack of es-

trogen is associated with increased food intake and weight 
of the animal (6). Research on flavonoids and other poly-
phenols with antioxidant properties due to their biological 
activities and their effects on the prevention of the disease 
is increasing (8). 
Olive leaf as a rich source of biologically active phenolic 
compounds have better antioxidant activity, anti-inflam-
matory power and radical scavenging effects (9,10). Flavo-
noids are the most widespread polyphenolic compounds 
that as antioxidant compounds have been identified in 
various biological systems in recent years. Olive tree leaves 
as an ancient remedy were used in Europe and the Med-
iterranean diet in the form of herbal tea and extract. It 
seems that olive leaf extract with phenolic compounds can 
be used as natural antioxidants (11). Therefore, the aim of 
this study was to evaluate the effects of olive leaf extract on 
antioxidant activity of liver tissue in ovariectomized rats.

Materials and Methods
In this study, 21 male Wistar rats weighting 220 ± 20 g 
were randomly selected and divided into three groups. 
Rats were provided from the Center of Laboratory Animal 
husbandry and Veterinary Medicine, Tabriz Azad Univer-
sity. The rats were kept under similar conditions with free 
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Introduction 
Throughout the history of the world, the ones who had 
confronted the bitterest face of poverty and war had al-
ways been the women. As known poverty and war affects 
human health either directly or indirectly, the effects of 
this condition on health and status of women in the so-
ciety should not be ignored. This study intends to cast 
light on the effects of war and poverty on the reproductive 
health of women. For this purpose, the face of war affect-
ing the women, the problem of immigration, inequalities 
in distribution of income based on gender and the effects 
of all these on the reproductive health of women will be 
addressed.

War and Women’s Health
Famine, synonymous with war and poverty, is clearer for 
women; war means deep disadvantages such as full de-
struction, loss of future and uncertainty for women. Wars 
are conflicts that destroy families, societies and cultures 
that negatively affect the health of community and cause 
violation of human rights. According to the data of World 
Health Organization (WHO) and World Bank, in 2002 
wars had been among the first ten reasons which killed 
the most and caused disabilities. Civil losses are at the rate 
of 90% within all losses (1).
War has many negative effects on human health. One of 
these is its effect of shortening the average human life. 
According to the data of WHO, the average human life is 
68.1 years for males and 72.7 years for females. It is being 

thought that severe military conflicts in Africa shorten 
the expected lifetime for more than 2 years. In general, 
WHO had calculated that 269 thousand people had died 
in 1999 due to the effect of wars and that loss of 8.44 mil-
lion healthy years of life had occurred (2,3).
Wars negatively affect the provision of health services. 
Health institutions such as hospitals, laboratories and 
health centers are direct targets of war. Moreover, the wars 
cause the migration of qualified health employees, and 
thus the health services hitches. Assessments made indi-
cate that the effect of destruction in the infrastructure of 
health continues for 5-10 years even after the finalization 
of conflicts (3). Due to resource requirements in the re-
structuring investments after war, the share allocated to 
health has decreased (1).

Mortalities and Morbidities
The ones who are most affected from wars are women and 
children. While deaths depending on direct violence af-
fect the male population, the indirect deaths kill children, 
women and elders more. In Iraq between 1990-1994, in-
fant deaths had shown this reality in its more bare form 
with an increase of 600% (4). The war taking five years 
increases the child deaths under age of 5 by 13%. Also 47% 
of all the refugees in the world and 50% of asylum seekers 
and displaced people are women and girls and 44% ref-
ugees and asylum seekers are children under the age of 
18 (5).
As the result of wars and armed conflicts, women are 
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access to food and water, temperature 22 ± 2°С and 12/12 
light-dark cycle. All animals were treated in accordance to 
the Principles of Laboratory Animal Care [NIH]. Animals 
were divided into three groups (n = 7): 1) control group 
(healthy intact animals), 2) OVX group (bilateral ovariec-
tomy surgery) and 3) OVX-OLE group (ovariectomized 
animals that received olive leaf extract).

Extraction
After collecting the leaves of olive (Olea europaea L.) from 
gardens of northern Iran in summer and confirmation by 
the Department of Horticultural Science, Islamic Azad 
University, Tabriz, leaves were dried in the shade. In or-
der to provide olive leaf extract, 200 g fresh olive leaf after 
drying, was grinded into powder and then the extraction 
was performed using 80% ethanol. After evaporation of 
solvent using a rotary evaporator, the remainder of the 
extract was administered orally (12). Two weeks after 
surgery, OVX-OLE group received olive leaf extract with 
dose of 100 mg/kg body weight in 0.5 mL normal saline 
by gavages for 30 days (13). Rats in the control and OVX 
groups received 0.5 mL normal saline orally.

Surgery
To create anesthesia in animals’ ketamine 40 mg/kg and 
xylazine 10 mg/kg of body weight was used (9). To remove 
the ovaries on each side, a longitudinal incision on the 
dorsolateral side was given and after access to the ovary, 
upper part of oviduct and lower part of ovary was liga-
tured by polyglycolide and ovaries were removed.

Prepare Tissue for Measuring Antioxidant Enzymes
Rat liver was thawed and manually homogenized in cold 
phosphate buffer. After centrifugation the supernatant 
was removed and serum enzymes were measured by the 
standard commercial kits.

Measurement of Super Oxide Dismutase Activity
The unit of SOD activity was expressed as some of the 
sample that will catalyze 1 μmole of superoxide radicals to 
hydrogen peroxide and oxygen in one minute. SOD activ-
ity was determined colorimetrically at 420 nm.

Measurement of Glutathione Peroxidase Activity
In this method, the GPX activity unit was expressed as 
some of the sample that will catalyze 1 μmole GSH to 
GSSG in one minute. GPX activity was determined calori-
metrically at 412 nm.

Measurement of Catalase Activity
The catalase activity unit was considered as some of the 
sample that will catalyze 1 μmole of hydrogen peroxide 
to water and oxygen in one minute. Catalase activity was 
determined colorimetrically at 405 nm.

Measurement of Malondialdehyde 
The amount of lipid peroxidation was determined by thio-
barbituric acid reactive substances (TBARS) in the liver. 
MDA activity was determined colorimetrically at 532 nm. 

All parameters have been evaluated using diagnostic Zell 
Bio kits and according to the manufactures instructions 
(Zell Bio, Germany).
 
Results
Survey of data showed that there was no significant dif-
ference between studied groups in weight of the animals 
at the beginning of the period (P > 0.05); while weight of 
animals of OVX group was significantly increased at the 
end of the period (P= 0.046). Also there was no significant 
different between OVX and OVX-OLE groups (P > 0.05; 
Figure1). Statistical comparison of mean of antioxidant 
enzymes namely SOD (P= 0.001), GPX (P= 0.003) and 
catalase (P= 0.001) indicated that there were significant 
differences between OVX, OVX-OLE and control groups. 
However there were not significant differences between 
control and OVX-OLE groups (Figures 2-4; P > 0.05). In 
addition, comparison of MDA data in studied groups in-
dicated that the average level of MDA in OVX group was 
higher than the OVX-OLE and control groups significant-
ly (P = 0.001). There was no significant difference between 
OVX and OVX-OLE groups (Figure 5; P > 0.05). 

Discussion 
In this study the pretreatment effect of alcoholic olive leaf 
extract on liver antioxidant enzymes in ovariectomized 
rats was evaluated. The results showed clearly positive 
effects of olive leaf extract in the prevention of lipid per-
oxidation and reduced antioxidant enzyme activity. The 
results showed that the mean body weight in ovariecto-
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Figure 1. Weight of Animals in Study at the End of the Period 
(Mean ± SEM).

Figure 2. GPX Mean Levels in Liver Tissue in Different Studied 
Groups (Mean ± SEM).
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mized rats compared with the control group significantly 
increased. These results agree with previous studies that 
weight gain is caused by lack of hormonal correspond 
(1,14). It is well known that weight gain occurs in post-
menopausal women. It is thought this process occurs 
through interaction with leptin. Leptin is produced by 
fat cells and contribute in the regulation of body weight 
and appetite (15). The results of animals’ weights showed 
that there was no significant difference between OVX and 
OVX-OLE groups. That is, the oral administration of the 
extract for 30 days could not prevent weight gain in ova-
riectomized rats. Fat accumulation and excessive free fat-

ty acids in non-fatty tissues such as liver, kidney, heart, 
skeletal muscle and blood vessels is mainly caused by cell 
dysfunction and cell death due to lipotoxicity (16). 
Miller et al showed that the use of phenolic compounds 
in the diet has main role in weight management with re-
duced disease risk in postmenopausal women and can 
help to prevent lipotoxicity in women with fatty liver dis-
ease (17). Menopause is associated with an increase in free 
radicals that leads to dysfunction in some of the organs. 
Several studies have shown that estrogen loss naturally or 
by surgery increases the risk of metabolic diseases. An-
tioxidant effects of estrogens as the main mechanism of 
protection against oxidative damage are considerable in 
liver and pancreas (5). In women with breast cancer who 
are treated with tamoxifen (estrogen antagonist), increase 
of intra-abdominal fat and incidence of liver disease are 
seen (18). 
Hernández et al have shown that ovariectomy causes sig-
nificant reduction in total antioxidant status (TAS) and 
significant increase in the amount of MDA in rats (1,19). 
The results of our study are consistent with these findings 
as detected in ovariectomized rats compared with the con-
trol group; the activity level of enzymes SOD and GPX are 
significantly reduced. Meanwhile the amount of MDA in 
liver tissue in ovariectomized rats significantly increased 
compared to the control group. Also it was found that the 
activity levels of SOD, GPX and catalase between OVX-
OLE and control groups were not significantly different. 
In the other words, oral administrations of olive leaf ex-
tract in ovariectomized rats improved these parameters. 
Olive leaves contain polyphenolic compounds such as 
oleuropein and flavonoids triterpenes which are protec-
tive against oxidative stress (20). Alirezaei et al in 2012 
reported that oleuropein can suppress oxidative stress in 
the liver tissue as it can reduce lipid peroxidation in the 
rat liver. Oleuropein, a natural phenolic antioxidant com-
pound is found in high concentrations in olive leaf (7). 
Also, Yoon et al in 2014 reported that olive leaf extract in 
the ovariectomized rats can regulate expression of genes 
involved in lipid metabolism. In recent study, the extract 
with doses of 200 mg/kg or 400 mg/kg for 16 weeks was 
consumed (2). In the present study, liver MDA level in 
OVX-OLE group compared with OVX group decreased, 
but the decrease was not significant.

Conclusion
The results of this study showed that oral administration 
of olive leaf extract can reduce the lipid peroxidation and 
increase activity of antioxidant enzymes in ovariecto-
mized rats; thereby protecting the liver tissue against oxi-
dative damage induced by ovariectomy.
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Figure 3. SOD Mean Levels in Liver Tissue in Different Studied 
Groups (Mean ± SEM).

Figure 4. Catalase Mean Levels in Liver Tissue in Different Stud-
ied Groups (Mean ± SEM).

Figure 5. MDA Mean Levels in Liver Tissue in Different Studied 
Groups (Mean ± SEM).
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