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INTRODUCTION

Osteoporosis is a disease characterized by abnormalities of bone tissue and changes in
bone microarchitecture that can affect the strength of bone impact and cause fractures (1).
This disease often occurs especially in women who are menopausal and elderly people. Two
out of five women in Indonesia have a greater risk of osteoporosis (2,3).

Women have a risk of decreasing bone mass faster than men (4,5). This is due to the
reduced production of the hormone estrogen especially in women who have experienced
menopause (5,6). This estrogen hormone is very necessary in the formation of osteoblasts and
prevention of the activity and division of osteoclast cells with its activity against osteoclast
receptors(7,8).

One of the commonly used herbal medicines is propolis. Propolis is a natural resin or
gum substances collected by bees from exudates of certain tree species that can determine the
chemical composition of propolis. One of its pharmacological effects can prevent
osteoporosis (9). The main components of flavonoids and phenolic acids in propolis are
known can protect bone health (10).

Flavonoid compounds contained in propolis include pinocembrin, quercetin,
naringin, galanin, and chrysin. Whereas phenolic acid, namely Caffeic Acid Phenethyl Ester
(CAPE) (11). Flavonoids can protect bone health by five reaction mechanisms, namely
reducing bone resorption through antioxidant activity, anti-inflammatory activity, increased
osteoblastogenesis activity, suppress osteoclastogenesis activity, and increase its activity in
osteo immunologicals (12). Flavonoid activity of antioxidants, namely flavonoids, will
increase the differentiation of osteoblasts and decrease apoptosis from these cells by
increasing bone-forming enzymes, namely Alkaline Phosphatase, collagen I, and other bone
matrix proteins. In osteoclasts, flavonoids will reduce its differentiation and increase its

apoptosis by reducing the amount of RANKL, reducing the amount of Acid Phosphatase and



Cathepsin K protease. In osteocyte cells, flavonoid compounds will decrease RANKL,
increase the production of OPG compounds, decrease Sclerostin and Dicckoph (13). High
number of osteoclasts results in the risk of osteoporosis (14)

Propolis is easily found in Indonesian nature. The use of propolis as herbal medicines
is very effective and widely used. However, for osteoporosis effect, the research is still
limited. So it is necessary to do anti-osteoporosis research from propolis with various doses of
female white rats that are ovariectomized by measuring the strength of bone impact using the
Impact Testing Machine.

MATERIALS AND METHODS

This study was conducted at the Pharmacology Laboratory of the Faculty of Pharmacy
and the Mechanical Metallurgy Laboratory of the Department of Mechanical Engineering,
Faculty of Engineering, Andalas University, Padang, West Sumatra.

The experimental animals used were 25 female white Wistar rats with 150-200 gram
weight and 3 months old. Ethical clearance of this research has been approved by The
Committee of the Research and Ethic in Faculty of Medicine, Andalas University. The sample
used is the brand "X" propolis concentration of 150 mg / mL with different doses.

Animals were acclimatized for 7 days, then divided into five treatment groups. Group
| were ovariectomy rats and administered propolis at a dose of 180 mg/kg BW. Group Il were
ovariectomy rats and administered propolis at a dose of 360 mg/kg BW, Group Il were
ovariectomy rats and administered propolis at a dose of 720 mg/kg BW. Group 1V were the
negative control, only given food and drink. Group V were the positive control, ovariectomy
is performed, without administrated of propolis. All group were treated for 30 days.

The impact strength of the bone were measured with the Impact Testing Machine

Setra BL-4100L. The impact strength is calculated by comparing the impact energy obtained



with the cross-sectional area of the sample that was previously measured. All data will be
analysis with one-way ANOVA.
RESULTS AND DISCUSSION

The results obtained from the rat bone impact strength as shown in table 1. The
analysis obtained a significance value of P <0.05 meaning that there are significant result in
treatment groups.

Based on the results, we found that the average impact strength is quite diverse. In the
negative control group, the mean value of bone impact strength showed the highest number
which was 3.9655 J/mm?. Whereas in the positive control group, the value of bone impact
strength, in general had the lowest value of 3.2231 J/mm?.

In the treatment group with a dose of 180 mg/kg body weight, 360 mg/kg body
weight, and 720 mg/kg body weight the average strength of bone impact values was 3,2901
Jimm?, 3,4969 J/mm?, and 3, 8105 J/ mm? (Table 2 and figure 1).

To see the difference in each treatment group, then followed by Duncan's test. In
Duncan's further tests as seen in table 3, three different subsets were obtained. In the first
subset there was a positive control group, a dose group of 180 mg/kg body weight and a dose
group of 360 mg/kg body weight with a significant value of 0.215 (P> 0.05). In subset two
there was a dose group of 360 mg/kg body weight and a dose group of 720 mg/kg body
weight with a significant value of 0.135 (P> 0.05). In subset three there was a dose of 720
mg/kg BW and negative control, meaning that the two treatment groups were not significantly
different with a significant value of 0.450 (P> 0.05).

Based on the results of observations from the average impact strength values we
obtained quite a diverse data between the types of treatment given. From these values, it can
be concluded that there are differences in the average value of bone impact strength from

negative controls, a dose of 180 mg/kg BW, a dose of 360 mg/kg BW, a dose of 720 mg/kg



BW and positive control. The value of bone impact strength is influenced by the physiology
of the body, bone size, number of bone-forming cells, and the number of minerals in bone
from experimental animals.

In bone impact strength testing using an impact testing machine, there were
differences in the average impact strength values of various test groups with the control
group. In the negative control group (not on ovariectomy and not given propolis) the average
value of bone impact strength showed the highest rate of 3.9655 J/ mm?. This is because the
experimental animals used were not in menopause condition, where the hormone estrogen is
still produced by the ovaries, so the highest bone impact strength values are generally found
in this group. While in the positive control group (in ovariectomy but not given propolis) the
value of bone impact strength, in general, has the lowest value of 3.2231 J/mm?. According to
Mustafa S (2011), this is caused by a decrease in estrogen hormone due to menopause which
is one of the factors that trigger osteoblast cell formation. In postmenopausal women, estrogen
hormone deficiency occurs, where this hormone serves as a trigger for the formation of
osteoblasts in the myeloid tissue of red marrow in adult individuals(15). Bone strength is
influenced by the bone quality, bone quantity and bone remodelling process played by
osteoclasts and osteoblasts(16).

In the treatment group with a dose of 180 mg/kg BW, an average bone impact strength
of 3.2901 J/mm? was not significantly different from positive control, where there was only a
slight increase in bone strength when propolis was administered. According to Domazetovic
(2017) propolis works as an antioxidant which has the opposite effect of Reactive Oxidative
Stress (ROS), where antioxidants increase the amount of osteoblast formation (13).

At a dose of 360 mg/kg BW group, the average value of bone impact strength is
3.4969 J/mm?. This dose is a general dose used to treat osteoporosis, where the value of bone

impact strength is quite different compared to positive control and the dose is 180 mg/kg body



weight so that it has a fairly maximal effect. In postmenopausal women, the amount of
estrogen will decrease because the ovaries which are one of the producers of this hormone are
no longer functioning. The hormone estrogen plays a role in maintaining the balance of the
number of osteoblasts and osteoclasts in the bone (17).

At a dose of 720 mg/kg BW which is the highest dose given shows a significantly
higher impact strength value of 3.8105 J/mm? than the positive control and also higher than a
dose of 180 mg/kg BW and 360 mg/kg BW but lower than negative controls. At a dose of 720
mg/kg BW this protective effect is seen in maintaining the balance of bone remodelling so
that the process of the bone formation increases. This can be seen from its value which is
almost close to the negative control. Estrogen plays a very important role in bone metabolism
by maintaining the balance of bone-forming cells (osteoblasts) and bone-destroying cells
(osteoclasts) (18)

In research conducted by Al-Qtaitat (2014), the administration of propolis can
maintain the stability of the skeletal bones of experimental animals that are ovariectomized.
This is because the flavonoid compounds in propolis have characteristics as selective estrogen
receptor modulators (SERMS) that can prevent bone resorption by osteoclasts and increase the
formation of osteoblasts so that they can prevent osteoporosis (9). The bone impact strength is
influenced by mineral content in bone, bone size, bone structure, and balance of bone
remodelling by osteoblasts and osteoclasts (19).

In Duncan's further tests, three different subsets were obtained. Where, if the treatment
group is in the same subset it means that the group is not significantly different from the P
value> 0.05. Whereas in the subset it was seen that a significant difference was found in doses
of 180 mg/kg body weight and doses of 720 mg/kg body weight, meaning that the effect of

these two treatment groups was significantly different on the strength of the rat bone impact.



Bone strength and hardness are also determined by bone inorganic components such
as phosphorus, carbonic acid, etc. An increase in the impact strength of femur bones in
experimental animals given propolis at different doses is caused by the content of flavonoids
and polyphenols which have antioxidant activity (20). Flavonoids in propolis like
pinocembrin, naringenin, CAPE, myricetin, etc. These flavonoid compounds have antioxidant
activity as opposed to ROS, where antioxidants will increase osteoclastogenesis (21).
CONCLUSION

Administration of propolis at a dose of 180 mg/kg BW, a dose of 360 mg/kg BW, and
a dose of 720 mg/kg BW have the bones strength effect on femur bones in female white rats

as a postmenopausal ovariectomized model.
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ABSTRACT

Osteoporosis is a bone disease characterized by decreased quality and strength of
bones so that it becomes porous and fracture. Propolis is known to have many
pharmacological activity including anti-osteoporosis effect. This study aims to determine the
effect of propolis administration and the effects of propolis dosage variation in preventing
osteoporosis based on the strength value of femur bone impact in female white rats as an
ovariectomy postmenopausal modelling. The rats were divided into 5 groups: positive control
group, negative control group, and treatment group that were ovariectomy and given propolis
at a dose of 180 mg/kg BW, dose 360 mg/kg BW and dose 720 mg/kg BW. Propolis was
given orally for 30 days. Bone impact strength testing is done after 30 days using an impact
testing machine. Research data were analyzed with one-way ANOVA and continued with the
Duncan’s Multiple Range Test. From the test results, it was found that propolis had a
significant effect on the value of bone strength, with the dose of 720 mg/kg BW and 360
mg/kg BW had a significant effect, compared with others. With an increase in dose, propolis
can provide an increase in the value of bone strength in rat bones compared with the positive
control group.
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