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INTRODUCTION

Cancer is one of a prominent cause of mortality
worldwide. As population grows, the overall
number of cases of cancer and mortality
increases.' Cancer generally develops when there
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ABSTRACT... Objective: The objective of this study is to find out protective effect of olive oil
to prevent bone loss by decreasing osteoclast count in patient receiving Anastrazole. Study
Design: Experimental study. Setting: Pakistan Council for Scientific and Industrial Research
(PCSIR) Animal House, Peshawar and Pathology Lab KGMC Peshawar. Period: March 2019
to December 2019. Material & Methods: Sixty female albino mice 6-8 weeks of age were
selected for this experimental study and Aromatase inhibitor drug Anastrazole was given alone
and in combination with olive oil once daily for 30 successive days. Femur bone samples
were collected and stained with Eosin and Hematoxylin for histomorphological evaluation of
osteoclast cell count in three all three groups i.e. control group, those receiving Anastrazole
alone and those given Anastrazole and olive oil in combination. Results: The mean weight of all
experimental female albino mice before study was 30.77- 33.05 grams and after the study was
30.84- 21.31 grams. Control group 1 which was given normal diet showed increased weight of
mice with less osteoclast cell count as compared to experimental groups (2 and 3). In group
2 (Drugged) which was given Anastrazole, weight of were lesser than control group 1 and
group 3(Anastrazole + olive oil), while, osteoclast score was greater than group 1(control) and
group 3 (Anastrazole + olive oil). Group3 (Drugged+ Olive oil) showed greater weight of mice
than group 2 (Anastrazole) but, lesser than control group 1. Osteoclast score was greater than
control group but lesser than group 2 (Anastrazole). Conclusion: The results showed positive
and protective effects of olive oil against Anastrazole induced bone loss in female albino mice.
Key words: Aromatase Inhibitor, Breast Cancer, BMD, Chemotherapy Osteoporosis, Olive
QOil.
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CA breast is classified into three main types,
on the basis of occurrence or lack of molecular
markers for hormonal receptors (estrogens or
progesterone receptors) and for human epidermal
growth factor 2 (ERBB2; formerly HER2):

are changes in the DNA of the cell, interfering with

the orderly process of cell growth. These cells 1.
with altered DNA start growing abnormally and
uncontrollably, forming a mass called tumor.2

Cancer of breast is consistently detected and
diagnosed and the majority of the women

HR+ (Hormone receptor positive) /ERBB2
negative (70% of patients).

2.15%-20% of ERBB2 positive/hormone receptor
negative and

3. 15% of Triple-negative tumors (absent all 3
typical and classic molecular markers of tumor.>¢

receiving treatment will be healed. Breast cancer

is heterogeneous class of tumors, different in
their presentation as well as in their response to

treatment.®#

Most of the breast cancer cases (90%) are not
metastaticatthetime ofdiagnosis.® Ascomparedto
the other two subtypes, the chances of recurrence
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are more in triple-negative breast cancer. There
is 85% of 5-year survival rate for triple-negative
breast tumors (stage 1) as compared to 94-99%
for other 2 types of breast cancers (HR+ and
ERBB2 +) Breast cancer therapies are usually
administered, in the adjuvant setting, with aim
and determination of curing the disease. Nearly
70% of breast tumors possess the hormone
receptors (oestrogen or progesterone), therefore
in order to reduce the risk of relapse, antihormonal
treatments are frequently used.” In patients of
early stage breast cancer, receiving anticancer
therapy, there is an amplified osteoporosis risk.
Chemotherapy and anti-estrogens drugs induced
amenorrhoea, triggers bone loss. Hence, in such
patients, the management of bone health is an
important factor of care and survival.>#*

Anti-hormonal therapies and chemotherapy used
in breast cancer treatment can have a harmful
destructive influence on bone health. Patients
50 years of age or older, reduced bone mass
are a major public health hazard. AlImost 45%
of patients above 50 years of age have either
osteopenia or osteoporosis as outlined by WHO
[World Health Organization].'o

The overall yearly incidence of osteoporotic
fractures is bigger compared to CA breast, cardiac
arrest and stroke combined. OP (Osteoporosis) is
held accountable in nearly three million fractures
around the world, at yearly expenditure of $25.3
billion.2

Aromatase inhibitors (Al) like Anastrazole and
letrozole are endocrine drugs used in patients
of breast cancer and they exert their action by
blocking the production of estrogen.’ Estrogen
performs a dynamic function in growth and
development of bone along with the supervision
of adult bone turnover both in men and
women.' Estrogen also prevents osteoclasts
(bone resorption cells) directly and promotes
its apoptosis thus inhibiting bone resorption.
Clear impacts of estrogen on osteocytes,
osteoblasts and osteoclasts, lead to inhibition
of bone remodelling, maintenance of bone
development and decreased bone resorption
respectively.’® Osteoporosis is dysregulation of

bone remodelling, where the resorption of bones
is higher than that of formation, causing net bone
loss.’® The root cause of osteoporosis is the
deficiency of sex hormone mainly estrogen.

Olive oil and its phenolic compounds, both in
vivo and in vitro have antioxidant properties.'”:
The consumption of phenols may prevent bone
cells damage caused by oxidation and has
positive impact on BMD.Moreover; the bone
remodeling procedure confirms the principle
that inflammation has significant contribution
in the pathogenesis of osteoporosis. Standard
inflammatory markers were found to be higher
among subjects experiencing an episode
of fracture.” It was proposed that phenolic
compounds give the required health benefits due
to their impact on bone cell metabolism.2° Olive
oil was discovered to promote bone health by
facilitating osteoblasts development from bone
marrow stem cells, suggesting that its intake may
have preventive effect on osteoporosis.?'

MATERIAL & METHODS

The study proposal was accepted by the ASRB
(Advanced Study and Research Board) under
DIR/ KMU AS&RB/EM/000892 and the KGMC
Ethical Board, after approved by the Graduate
Study committee (GSC) KGMC.

This experimental study was conducted in
“Pakistan Council for Scientific and Industrial
Research (PCSIR) animal house, Peshawar and
Pathology lab KGMC Peshawar. It took 9 months
to complete the research work (March 2019 to
December 2019).

It includes sixty female albino mice, bought from
National Institute of Health Islamabad, according
to the inclusion criteria i.e.6-8 week’s old healthy
female albino mice having weight of 20-40 grams.
Total 60 female albino mice were included in this
study. They were studied for the adverse effects
of drug Anastrazole and protective effects of
Olive oil given orally. Then, histomorphological
assessment was done on femur bone specimens
of albino mice (female) to estimate the efficacy of
olive oil versus the toxicity of Anastrazole.

www.theprofesional.com

Professional Med J 2021;28(12):1837-1843.



Osteoclast cell count in femur bone

Sixty female albino mice were segregated into 3
separate groups.

Group 1 the control group which comprises
of total of 10 mice. Mice in this group were on
routine standard diet only.

Group 2 had 25 albino mice and were on drug
Anastrazole, with the dose of 0.1mg/kg body
weight once daily.

Group 3 had 25 female albino mice that were
given 1ml olive oil daily along with 0.1mg/kg/per
day of Anastrazole drug.

All mice were kept in individual cages by groups,
in animal house of PCSIR, Peshawar, under
normal standard environmental condition i.e.12
hour’s period of light and 12 hour’s period of dark.
Normal standard food and water was supplied
according to the standard protocol.

Collection of femur bone for osteoclast cell
count

All the animals of intervention groups (1, 2 &3),
were under observation for 30 days. Group 2
received drug Anastrazole (0.1mg/kg/day) and
Group 3 received 1ml olive oil in addition to
0.1mg/ml/day of Anastrazole for full duration of 30
days. On day 31¢, all animals were sacrificed and
dissected on dissection board. A straight incision
was given in the middle of each limb just right to
the lower abdomen. The femur was exposed by
removing muscle (hamstring) away. Then, femur
was held in forceps and femur head was freed
from acetabulum and pulled away from tibia and
knee joint.

Femur Bones Preservation

All the femur bones were washed and then
preserved in 10% formalin in separate jars. All the
slaughtered mice were then disposed of, keeping
in view the guidelines of animal’s laboratory
science. The reagents used in the study, were
carefully selected according to price, availability
and performance. All the reagents were already in
use for purposes like preservation, dehydration,
clearing, fixation and staining etc, in the Pathology
laboratory of KGMC.

Quantitative Parameters

The experimental female albino mice, treated
with Anastrazole and Anastrazole and olive oil
were matched in terms of various quantitative
parameters like weight and Osteoclasts number.
Osteoclasts cells were measured from the HE
stained, prepared slides of the femur bone of all
the three experimental groups:

SCORE 0: Normal (almost no osteoclasts)
SCORE 1: few osteoclast numbers (lining < than
5% 0Of most affected bone surface)

SCORE 2: Some osteoclasts (lining 5-25 % of
most affected bone surface)

SCRORE 3: Many osteoclasts (lining 25-50% of
most affected bone surface)

SCORE 4: Numerous osteoclasts (lining > 50%
of most affected bone surface).?

Data was entered and analysed using SPSS
version 23. Means and standard deviations were
calculated for weight and osteoclasts numbers.
The means of different variables of all three groups
were compared to get the level of significance by
applying one way Anova. A level of <.05 at 95%
confidence interval was taken as significant.

RESULTS

This experimental research was conducted in
female albino mice, to observe and study the
outcomes of anticancer drug Anastrazole given
alone and also in combination with olive oil. The
findings obtained from this research showed
the consequences of Anastrazole alone and
Anastrazole along with olive oil on the femur
bone of mice from various aspects. For this
very purpose microscopic examination on the
prepared slides obtained from the femur bone of
experimental mice, was performed.

A total of 5 mice were found dead at different
days in both group 2 and 3 during the course of
study, 20 mice were remaining in each group 2
and 3. So, total number of mice was 50 at the
end of our study. All remaining 50 female albino
mice included in this research were of same
age (6-8 weeks), healthy and active. They were
categorized into 3 groups.10 mice included in
control group (group 1), were active, healthy and
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brisk in their respond to external stimuli. The 20
mice of group 2 (given Anastrazole alone) were
found less active, weak and showed almost
negligible response to stimuli at the end of study.
While the 20mice of group 3 (Anastrazole and
olive oil group) were noticed to be more active,
healthier and good in their response to external
stimuli than mice of group 2 but less than
group-1. General observations of gross features
of experimental mice such as general health or
physique, activity level, their response to stimuli,
both at the start and end of study. Weight of mice
of all experimental groups, at the start and after
the end of experiment.

Weight of Mice of All 3 Groups, Before and
After the Research

The mean weight in gram of all experimental mice
before and after experimental are shown in Table-|
and Il respectively.

Std.

Groups Number  Mean Deviation
1. Control 10 30.77 mg 1.15
2. Drugged mice 20 32.68 mg 1.831

3. Drugged and Olive oil 20 33.05 mg 2.408
Table-l. Weight of mice before experiment.

Std.

Groups Number Mean Deviati P-Value
eviation
1. Control 10 30.84 mg 1.30
2. Drugged mice 20 17.11 mg 1.83 < 001

3. Drugged and

Olive oil 20 21.31 mg 2.20

Table-Il. Weight of mice after experiment.

On applying one way ANOVA a highly significant
difference (<.001) among all the groups was
found. The mean weight of the group 3 mice
(21.31+2.20) was significantly higher than those
of group 2 (17.11 = 1.83).

HE stained slides of mice femur bone of all three
groups were examined under the microscope for
Osteoclast count.

The overall mean of osteoclast cells count of all
three groups (1, 2, and 3) is shown in table 3.

The difference is highly statistical among all three
groups i.e. p-value, rejecting the null hypothesis.

M \Weight before in gms
[Clweight after in gms

Mean weight before and after experiment

Cantrol Drugged mice Drug and Clive oil

Groups

Figure-1. Comparison of mean weight of all mice

groups.
Groups Osteoclast Cell Count
Control 0-1
1. Anastrazole 1-4 mostly 4
2. Anastrazole + Olive Oll 1-2

Table-lll. Score of osteoclast cells count according to
Lewis criteria.

Grouos Number Osteoclast St. P-
P Score deviation Value

Control 10 .70 67495
Drugged 20 8.35 1.26803
mice <.001
Drug and 20 4.45 94451
Olive oil

Table-IV. Comparison of osteoclast score in all mice

groups.

1000

500

600

400

200

Mean Osteoclast score of all mice groups

00

T T T
Control Drugged mice Drug and Olive oil

Groups

Figure-2. Mean plot showing comparison of osteoclast
score in all groups.
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was to evaluate the impact of the anticancer drug
Anastrazole on bones, commonly prescribed
in postmenopausal, hormone sensitive (HR+)
breast cancer patients. Whereas, the efficacy and
effectiveness of olive oil on bone mineral density
(BMD) was also observed.

Our study also showed increased osteoclast score
/ number associated with group 2 (Anastrazole)
and group 3 (Anastrazole and olive oil), as
compared to groupi1 (control). The osteoclast
score was highest in Anastrazole treated group
(2) among the 3 experimental groups.

A: Control This was also proved by another study conducted
on rats, showing highly significant (P<0.05)
osteoclast activity and number in Anastrazole
group. This effect was attributed to decreased
estrogen level causing osteoclast activation
leading to enhanced osteoporaotic risk.2

Aromatase inhibitors like Anastrazole cause
increased bone turnover by significantly reducing
BMD and amplify the risk of fractures in women
especially post-menopausal with breast cancer.?*

Consuming olive oil has been shown to mend
bone health. Studies done on animals, revealed
that diet containing olives, and olive oil improve
B: Drugged (Anastrazole) skeletal health by improving bone mineral density,
_ _ bone strength in ovariectomized rats. This could
be due to ability of olive oil in reducing oxidative
stress and inflammation. Olive oil also enhances
proliferation of pre-osteoblasts, differentiation
of osteoblasts and decreases the formation of
osteoclast-like cells. Human studies discovered
that daily intake of olive oil could inhibit bone
mineral density loss and reduces the risk of
fracture.®

CONCLUSION

Our experimental trail showed that, Aromatase
inhibitor drugs like Anastrazole caused marked
reduction of serum estrogen levels in the female
albino mice which led to increase the number

C: Olive oil and drug. -
Figure-4. H.E stained slides showing osteoclast cells. of osteoclasts denoting the enhancement of
osteoporotic process in the femur bones of

DISCUSSION female albino mice.

The main objective of this experimental study

Professional Med J 2021;28(12):1837-1843. www.theprofesional.com
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However, the combination of Anastrazole and
olive oil had beneficial as well as protective effects
in decreasing the osteoclast’'s count of femur
bones. Thus the study shows protective effects
of olive oil on bone mineral density, reducing the
osteoporotic changes and lowering the risk of
future fractures.

RECOMMENDATIONS

a.

More such studies should be conducted to
emphasize the fact that olive oil should be
given as an adjuvant to the patients receiving
Aromatase inhibitors instead of drugs to
prevent osteoporosis as they are associated
with side effects and they are not cost effective.
As addition of olive oil imparts protection
against osteoporosis, so it is recommended
that olive oil should be a part of daily routine
diet like Mediterranean diet in order to lower
the risk of future fractures especially in
postmenopausal females.

Copyright© 07 May, 2021.
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