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Article info ABSTRACT
Avrticle history: Background: 5-fluorouracil is one of the chemotherapy drugs that has
Received: Dec 25, 2024 destructive effects on body tissues such as the heart, liver, kidney, brain and
Accepted: Mar 4, 2025 reproductive system in humans and animals. Reproductive dysfunction is
considered to be an important side effect of chemotherapy drugs such as 5-
Keywords: fluorouracil (5-FU). This study was designed to assess the effects of Oleuropein
Estradiol (OLE) against 5-FU-induced ovarian toxicity.
Progesterone Methods: 24 adult female rats (weighing 200-225 g) were randomly divided
Fluorouracil into 4 groups (N= 6) with a treatment period of 14 days including the control
Oleuropein group, 5-FU (100 mg/kg/week, IP), OLE (200 mg/kg/day, IP), 5-FU + OLE
Ovary group, administrated 5-FU (100 mg/kg/week) with OLE (200 mg/kg/day). After

treatment, blood samples were collected for the measurement of female sexual
hormones, and ovarian samples were taken for histological assessment.

Results: 5-FU significantly decreased female sexual hormones. Also, it caused
tissue damage in the ovary, as 5-FU-administered rats had degenerated follicles
and hemorrhage. While the administration of OLE significantly increased the
estradiol, and progesterone (p< 0.05) levels and improved ovarian pathological
changes.

Conclusion: Oleuropein reduces 5-fluorouracil —induced reproductive toxicity
in female rats.
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Extended Abstract

Background: With the increasing incidence
of cancer, it is crucial to reduce the long-term
side effects that patients experience after
treatment. For women, the consequences of
chemotherapy-induced damage to the
reproductive system include infertility and
premature menopause, which negatively
affect cognition, mood, cardiovascular, bone,
hormone secretion, sexual health, and
increase the risk of premature mortality.
These long-term effects affect the patient's
quality of life. However, the precise
mechanisms by which chemotherapeutic
agents cause ovarian damage, primordial
follicle depletion, and decreased sex hormone
secretion are still unclear. Therefore, the
development of effective pharmacological
approaches to preserve fertility, prevent
infertility, and improve quality of life after
chemotherapy is important. Antimetabolites
refer to a wide range of drugs that disrupt
essential biosynthetic processes or become
part of macromolecules such as DNA and
RNA, thereby disrupting cell function.

5-Fluorouracil (5-FU) is an antimetabolite
that specifically targets uracil metabolism. It
is commonly used to treat solid tumors in the
digestive system, especially some of the most
deadly types such as colorectal cancer and
pancreatic ductal adenocarcinoma, as well as
other types of cancer that arise in organs such
as the breast and cervix. 5-FU works by
converting uracil to 5-fluoro-2'-deoxyuridine
monophosphate,  which  prevents  the
production of the enzyme thymidylate
synthase. This enzyme is crucial for tumor
growth because it helps synthesize thymine
and its expression is cell cycle dependent. By
reducing the amount of the thymidylate
synthase enzyme, the level of 2'-
deoxythymidine-5'-monophosphate (dTMP) -
which is essential for DNA repair and
replication - is also reduced, which can lead
to cellular dysfunction. Exposure to 5-FU
increases the production of free radicals in the
body and an imbalance between free radicals
and the antioxidant defense system, leads to
tissue damage. The use of chemotherapy

drugs such as 5-FU reduces the production
and secretion of the sex hormones estrogen,
progesterone, and testosterone, resulting in
infertility.

Oleuropein (OLE) is a polyphenol extracted
from various parts of the olive tree, including
the fruit and leaves. OLE has been shown to
have cardioprotective, anti-inflammatory,
antioxidant, anti-diabetic, and anti-cancer
properties. These findings make it a natural
extract that can be considered in treatment
plans for various disorders. This study aimed
to investigate the protective effects of OLE
on 5-FU-induced ovarian toxicity in female
rat.

Methods: In the present study, 24 adult
female Sprague-Dawley rats (weighing 200—
225 g) were randomly divided into 4 groups
of 6 rats each. The animals had free access to
standard food and water throughout the study
period and were maintained at a controlled
temperature (21°C) and humidity (60%) with
a 12-h light-dark cycle. Female rats were
divided into 4 groups (N=6) with a 14-day
treatment period. The groups were as follows:
1. Control group (0.4 ml normal saline
intraperitoneally per day), 2. 5-FU group (100
mg/kg/week intraperitoneally), 3. OLE group
(200 mg/kg/day intraperitoneally), 4. 5-FU
and OLE group (100 mg/kg/week 5-FU plus
200 mg/kg/day OLE). At the end of the
treatment period, the rats were anesthetized
with 50 mg/kg ketamine and 10 mg/kg
xylazine, and then blood samples and fresh
ovarian tissues were collected. Blood samples
were centrifuged at 3000 rpm for ten minutes.
Serum estradiol and progesterone levels were
measured. To examine the histopathological
changes in the ovary, after fixing the tissue in
10% formalin, the tissue was processed and
embedded in paraffin blocks. Then, 5-um
sections were prepared and placed on slides.
Finally, the samples were stained with
Hematoxylin and Eosin (H&E). It should be
noted that the prepared slides were examined
and analyzed by a pathologist in a blinded
manner under a light microscope at 40x
magnification, and at least 10 fields in each
ovarian section were evaluated. Histological
alterations were scored on a four -point scale:
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(-) none, (+) mild, (++) moderate, and (+++)
severe damage. The results were expressed as
mean + standard error. The obtained data
were statistically analyzed using One Way
ANOVA with Graph Pad Prism software
version 8.4.3. Tukey post hoc test was
performed to determine the significant
difference between groups. Also, a P-value
less than 0.05 were considered significant.

Results: Administration of 5-FU significantly
decreased serum estradiol levels, while
administration of OLE significantly increased
serum estradiol levels. Administration of 5-
FU also decreased serum progesterone levels,
while administration of OLE significantly
increased serum progesterone levels (p<0.05).
No changes were observed in the control
group in ovarian histological examinations. In
the 5-FU group, the normal structure of the
ovarian tissue was destroyed. Compared with
the control group, bleeding accompanied by
destruction of ovarian follicles (follicular
atresia) was observed following treatment
with 5-FU. Treatment with OLE resulted in a

significant reduction in bleeding and
destruction of ovarian follicles in the ovarian
tissue.

Conclusion: The results of the present study
showed that co-administration of OLE can
partially reduce the toxic effects of 5-FU on
the ovaries and increase the levels of estradiol
and progesterone. Therefore, it seems that
OLE can be used as a natural compound to
prevent ovarian damage. In our study,
treatment with 5-FU caused pathological
changes in ovarian tissue, including
destruction of ovarian follicles (follicular
atresia) and hemorrhage. It seems that the
high oxidative stress power of 5-FU is the
main reason for these disorders. In the present
study, we found that OLE reduces the
morphological changes in ovarian tissue.
These protective effects of OLE may be due
to the strong anti-apoptotic, anti-
inflammatory, and antioxidant properties of
this drug, which were confirmed by the
reduction of pathological changes in ovarian
tissue.
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