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Abstract

Objective: To determine the phyto-response effect of the Kelor leaves
ethanol extract (Moringa oleifera) in osteoblasts and osteoclasts cells
of rat mandibular bones (Rattus norvegicus) in the atmosphere of
fluorescent light histopathologically.

Material and Methods: Manufacture of Kelor leaf ethanol extract by
maceration method and ethanol 96%. The 10-tailed mice are divided
into 1 mouse-tails that are only exposed to light, 3-tailed mice positive
groups given the drug vitamin D, 3-tails of negative group rats given
aquades, and 3-tails of treatment given the leaf ethanol extract. The
treatment of rats was carried out on the 0 day, 7th Day, 14th and 21st
days, then dieutanasia using ether anesthesia and carried out the
cutting of the mandibular bone using bone, fixation, decalcification to

the calculation of cells osteoblasts and osteoclasts with a microscope
(Olympus BX-51) 400X magnification.

Results: There was a significant difference between the positive
control group, the negatives and the treatment group that applied the
Kelor leaf ethanol extract to the rat mandibular bone and exposed to
light for 24 hours. The treatment group applied the Kelor leaf ethanol
extract has the highest number of osteoblasts cells on day 28.
Condusion: The Kelor leaf ethanol extract is effective in stimulating
the osteoblasts cells of the bones that have been exposed to light inthe
long term. The Kelor leaf ethanol extract can balance the bone growth
cydle significantly over vitamin D.
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Introduction

The human motion system is composed by bones,
muscles, and joints." The arrangement of various
bones is called a skeleton that has complex functions
including structurally, protective, motion tools, and
as a reserve for calcium and phosphate.” One of the
unique body skeleton that is facial bones, plays a
role in mastication and speech are the jawbones.*"

The jaw bone is divided into two namely the
maxilla and the mandible, as the age continues to
experience growth to increase the accumulation of
bone mass in puberty and decreases after puberty.**
in relation to bone growth, nutrients play an
important role in bone cells, including proteins,
carbohydrates, calcium, vitamin D, and fat.” The
results of Macdonells® research mention that the
effects of complex nutrients will encourage bone
formation and control age-related bone loss.

The maxilla and mandibular bones contain a
connective tissue, dynamic and have bone cells and
extracellular matrices as the constituent of bone
structure.®” The bone cells consist of; osteogenic

cells, osteoblasts cells, bone-lining cells, osteoocyte
cells, and osteoclasts cells."” Osteoblasts and osteo-
clasts cells play an important role in bone formation
and resorption processes.””

Bone formation and resorption are the basis of
the bone cycle of growth, modeling and remod-
eling."” In addition to nutrition, there are several
factors that can affect the bone cycle such as endog-
enous and exogenous factors.'' Endogenous factors
include genetic, hormonal, metabolic whereas
exogenous factors include nutrients, physical and
psychological aspects.'" One of the physical aspects
that can affect bone growth is light.'**

The light is divided into two of the natural and
man-made.'* natural light that is from the sun can
stimulate vitamin D in the body thereby increasing
the absorption of calcium in the intestines and
transferring calcium across the cell membrane,
so as to strengthen the bones."” While light from
man-made like lights, computers, video games, and
24-hour lighting in hospitals. Researching mice
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exposed to light bulbs constantly causing muscles
to become weaker and experiencing early-stage
osteoporosis signs."

Generally to prevent signs of early-stage osteo-
porosis, most people use synthetic drugs that can
stimulate bone repair and development among
others, vitamin D, Kalsitriol, Calcitonin and
bisphosphonate.” but each group of drugs has
a bad side effect for the patient. 15 due to many
adverse effects of synthetic drugs that are bad
for the health of patients, now some research on
herbal medicines from plant Moringa oleifera
known as Kelor leaves have many benefits one of
them osteoprotection.''* Some other researchers
have even claimed that Moringa’s plant oleifera
can inhibit inflammatory mediators by reducing
the formation of osteoclasts and can stimulate the
activity of osteoblas."

Therefore, researchers are interested to know
the effect of phyorespon from the administration
of kelor-leaf ethanol extract through the absorption
mechanism against the development of osteoblasts
and osteoclasts of rat mandibular bones (rattus
norvegicus) in a fluorescent light atmosphere.

Material and Methods

The manufacture of Kelor leaf extract (moringa
oleifera) was conducted in the Chemistry labo-
ratory of the Faculty of Mathematics and Natural
Sciences Universitas Syiah Kuala. The leaves of kelor
(moringa Oleifera) as much as lkg obtained from
Ajun, Aceh Besar District and Unsyiah Dormitory,
Darusalam, Banda ACEH with the criteria of a
young leaf, green in color.

The parts of the Kelor plant taken are the leaves
are then dried and cooled down for 2-4 days later
grinded to a fine powder with the help of a blender.
The powder is then stored in an airtight container
and placed in a dry, dark and cool container. The
method of extraction used is the maceration method
with ethanol solvent 96%. Separation of residue
and filtrate carried out every 1x24 hours for 3 days
interspersed with the same solvent replacement.
Filtrate is collected and is centered at a temperature
of 50°C using a vacuum rotary evaporator so that a
condensed extract is obtained.

The trial animals used in this study were 10
rat-tailed (rattus norvegicus) at 2-3 months old
with a bodyweight of 200-300 G. The number of
rats sampled Wistar (rattus norvegicus) as much as
10 rat tails. The wistar mouse (rattus norvegicus)
as much as 1 tail is used for light exposure prior
to treatment, and the remainder is divided into 3
groups with 3 mice each group. The group consists
of a negative control group that the akuades apply,
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a positive control group applied topically vitamin
D and a treatment group applied with kelor leaf
extracts (moringa oleifera).

Before application of Akuades, vitamin D and
Kelor leaf extract, the whole mouse is displayed
by fluorescent lamp light in each enclosure for 24
hours for 7 days. On the 7th day, a single rat has used
ether anaesthesia to see the damage to the mandible
bone. Fluorescent lamps are still displayed in mice
until the 28th day.

The Wistar mouse treatment starts at DO
displayed light on each enclosure. In the treatment
group applied the leaf extract of the Kelor (Moringa
oleifera) topically using cotton bud on a rat mandibular.
In a positive control group administered vitamin D
supplement as well as in the negative control
group administered akuades. The DO starts with a
24-hour light exposure. D7 One-tailed rat Rattus
Norvegicus performed euthanasia using ether
anaesthesia. D8-D29: The treatment group applied
the Kelor Leaf ethanol extract (Moringa oleifera)
in rat mucosa using a cotton bud on the mandible
mucosa of rats 2 times a day, a positive control
group applied to vitamin D supplements topically
on the mandibular mucosa of rats using cotton
bud 2 times a D14 and D21 three-tailed rats Rattus
norvegicus each of the negative control groups and
the treatment group performed euthanasia using
ether anaesthesia.

After the treatment ends, the dietetic rats use
ether anaesthesia. Further cutting of mandibular
bone is used in bone. The results of bone surgery
of mandibular rats were inserted in a 10% Neutral
Buffer Formalin (fixation) solution for 24 hours.
Then decalcification using EDTA 14%, done dehy-
dration, clearing, embedding paraffin, as well as
cutting using longitudinal directional microtom
with a thickness of 5 micro for Dyeing procedure
Hematoxylin Eosin (HE). The staining procedure
is done using HE to figure out the histological
description of osteoblasts and osteoclasts cells. The
calculation of osteoblasts and osteoclasts cells is
carried out using a microscope (Olympus BX-51)
400X magnification.

Data analysis is done by SPSS software. The
research Data was analyzed with a test of One Way
Analysis of Variance (ANOVA) with p < 0.05 to see
the influence of Kelor leaf extracts (Moringa oleif-
era) on the development of osteoblasts and osteo-
clasts in the Fdibular rat Wistar (Rattus norvegicus).

Results

Obtained by Kelor leaf extract (Moringa oleifera)
with the Maceration method using the 96% ethanol
solvent, obtained a pure extract of 250 gr figure 1.
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Figure 1 Ethanol Extract from Moringa
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Figure 3  Figure of Average Graph of Osteoclast Cell Frequency Distribution
on Day 7, 14, 21, and Day 28

193

The results of observations under the microscope
against the mandibular bones indicate a variation of
the histopathology change figure 2. The image of the
mandible of Rattus norvegicus on the 7th day after
exposure to fluorocene lamps for 24 hours without
the administration of the Kelor leaf ethanol extract,
the histopatological structure of cell calculations
with a five-point view indicates the average number
of osteooblasts cells less than osteoclasts. On the
14th day showed a histopatological structure with
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an average number of osteoblasts cells in more
positive control groups and in the treatment group
showed a slight amount. As for the histopathol-
ogy structure averages the number of osteocweld
cells in more treatment groups and in the positive
control group indicate a slight amount. On the 21st
day shows the histopatological structure with the
average number of osteoblasts cells in the treatment
group of more kelor-leaf ethanol extract and in the
positive control group indicates a slight amount. As
for the histopathological structure with an average
number of osteoclas in the positive control group
more and in the treatment group showed a slight
amount. On the 28th day showed the histopatolog-
ical structure of osteoblasts cells in more treatment
groups and in the positive control group showed a
slight amount. Figure 2.

While the histopathology structure of osteocweld
cells in more treatment groups and in the positive
control group indicates a slight amount. Figure 3.

Based on the test results of significant data
normality with the value p > 0.05 indicates normal
distributed data. The test result of Osteocweld cell
data homogenization shows the significance result
of the value P = 0.073 and the Osteocweld cell data
shows the result of significance P = 0.462 (P > 0.05)
which can be concluded that the data is homoge-
neous. Statistically with ANOVAS test obtained
the effect of extracting kelor ethanol extract of the
osteooblasts cells and osteoclas of the rat mandible
of Rattus norvegicus in a hystopathology fluores-
cent light.

Discussion

Osteoblasts and liquid osteoclasts of cells in the
bones that contribute to repentance in the bone
cycle.®” osteoblasts are involved in the forma-
tion of generally rounded bones and lines on the
bone surface whereas osteoclasts are many giant
crux cells responsible for bone resorption. Based
on the observation result histopathology of rat
mandibular bone Rattus norvegicus, the average
number in D7 osteoblasts is fewer than osteoclasts.
These results due to long-term light exposure that
caused the disruption of analog estrogens acting
on repentance in osteoblasts cell metabolism in
the bones, consequently the activity of osteoclasts
increased.”*" Of these outcomes support research
from the current journal of Biology examining mice
displayed 24-hour lamp light for 24 weeks which
causes changes in bone microstructure characteris-
tic of the early stages of osteoporosis.'* In addition,
Feskanich and Quevedo et.al. examined the human
night workers who were always exposed to lamps

5562/jdmfs.v5i3.1065




that had increased risk of fractures and decreased
bone mineral density.*"*'

While the average number of osteoblasts in
a group of treatment with the administration
of Kelor leaf ethanol extract initiated DS§
experienced a significant increase in D21 and
D28, while osteoclas cells experienced a decline
of D14 but increased on D21 and D28. The
results of the Products that in the long-term
light exposure condition (24 hours) during 28
days supported the previous study in which it
would undergo the cell changes of osteoblasts
and osteoclasts in rat mandibular bone Rattus
norvegicus, in addition, it is influenced by the
content of the Kelor leaf ethanol extract, which is
reported in previous studies that the flavonoids
compounds have a positive effect on the bones
with a stimulating effect on the activity of
osteoblasts through estrogen-mediatedaction.***
Whereas for the average results of the Osteoclas
the cell illustrates that on the D14 down allows its
sole from the extract of the Kelor later on D21 and
D28 increased allegedly that the existence of phase
renovation stage early for 0-2 weeks ie. the
Aktiviasi and resorption phases in which the
role of increased osteoclas activity in charge of the
rupture of broken bones balanced by osteoblasts
cells is also increased in this treatment group.”

The average number of osteoblasts and osteo-
clasts cells in the negative control group is equally
increased. The result of the increase of osteoblasts
cells slightly compared to osteoclas cells that
increase larger it illustrates no balance in the bone
cycle. While in the positive control group the average
number of osteoblasts cells increased at D 14 and
D28 Products increase after application of vitamin D
is evidenced from previous research where vitamin
D quality in the prevention of early osteoporosis,
but in D21 decreased suspected vitamin D can
not control the change in the cycle of bone cells
accompanied by increased osteoclasts due to light
exposure.

Conclusion

There was a significant difference in the osteooblasts
cells and osteoclasts of the rat mandible of Rattus
norvegicus, which was displayed for 24 hours with
the treatment of the Kelor leaf ethanol extract.
Kelor leaf ethanol extract can stimulate osteoblasts
cells on the mandible bone of the Rattus norvegicus
which is exposed to light for 24 hours. Kelor leaf
Ethanol extract can balance the bone growth cycle
significantly over vitamin D.
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