4 ISSN : 2347-2251

‘ Indo-American Journal of
. Pharma and Bio Sciences

gmail.com
iajpb.com




Indo-Am. |. Pharm & Bio. Sc., 2021 ISSN 2347-2251 www.iajpb.com

J? Vol. 19, Issuse 2, June2021

Bone Metabolism and Serum Osteocalcin in Osteoporotic Rats:
The Role of Quercetin

Dr. Smithamadhuri, S.Kiran, L.Sunil, Lavanya N

ABSTRACT

Osteoporosis has been steadily increasing in prevalence among humans. Decline in the structural integrity of
bones and soft tissues is the primary cause of this prevalent illness, which significantly impacts the quality of
life for older individuals. One of the most popular medications for osteoporosis is quercetin, a flavonoid.
Research into quercetin's pharmacological and therapeutic effects is, hence, crucial. Discover how quercetin
affects bone metabolism and serum osteocalcin in rats with osteoporosis is the goal of this paper, which also
aims to address certain issues with quercetin's therapeutic use. For this study, we developed an animal model
of osteoporosis using 90 rats. Each group of animals received either a sham surgery, an ovariectomy, or
quercetin for observation. Every rat in the study had an ovary removed, with the exception of the ones in the
sham surgery group. Those rats in the quercetin observation group also received quercetin medication. One
week after that, we measured the levels of serum osteocalcin and bone metabolism in all of the rats and made
note of any relevant data. The study's findings demonstrated that quercetin improved the bone mineral density
and tissue structure of osteoporosis rats, as well as raising their bone metabolism index from 53.49+3.41 to
86.27.2+4.22. It also raised their serum calcium level from 16.28+0.56 ug/l to 37.64+2.35 ug/l. It is clear that
quercetin has beneficial effects on the treatment and prevention of osteoporosis, as well as on the promotion
of bone metabolism in rats with osteoporotic bone disease.

Medications used to treat osteoporosis include quercetin and serum osteocalcin.

INTRODUCTION

One instance of systemic bone damage is
osteoporosis. The microstructure of the skeletal soft
tissue is completely destroyed, and there are much
fewer bones per unit of body volume in the spine.
There is now a much higher chance of it happening.
Early osteoporosis symptoms include discomfort,
spinal joint deformities, and a predisposition to
fractures. People living with epilepsy will find their
quality of life significantly diminished due to severe
pain. Severe restrictions on the patient's usual range
of motion may result from excessive spinal
deformities. Disabilities caused by osteoporosis may
last a lifetime and have a profound impact on
patients' quality of life as well as on society,
families, and individuals' financial stability.
Currently, clinical studies investigating the causes
and mechanisms of persistent osteoporosis patients
mostly center on the body's faulty calcium
metabolism. Low calcium causes o0steoporosis,
which may be readily caused by an abnormally low
calcium intake. Although there is a certain
therapeutic result from the use of sex hormones,
calcium chloride, active phosphorus, vitamins C and
D, calcitonin, diphosphate, and dihydrouridine in

clinical therapy, the drug is costly and has
considerable side effects. The most recent findings
in medical study indicate that quercetin may help
prevent and treat osteoporosis in older adults. A
powerful estrogen antagonist, quercetin is a
naturally occurring alkaloid found in plants [1].
People nowadays place a high value on quercetin,
which is well-known for its widespread distribution
in plants and its ability to mimic the biological
actions of many enzymes. Antibacterial, anti-
malignant, anti-depressant, anti-diabetic,
hepatoprotective, and atherosclerotic effects are just
a few of the numerous novel biological actions of
peanut quercetin that have been unearthed in recent
years[2]. Furthermore, quercetins have the ability to
both increase and inhibit the induction of osteoblast
white matter differentiation. This means that they
can effectively prevent osteoclasts from absorbing
more bone white matter, promote the formation of
bone cells through osteoblast differentiation, and
induce apoptosis in osteoclasts.
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Chronic osteoporosis illnesses may be caused by
mediated bone cell resorption, which happens to be
the most essential factor in cellular homeostasis and
structural stability of bone metabolism [3].
Understanding how quercetin influences bone
metabolism and blood osteocalcin levels is, hence,
very important. We reviewed a plethora of relevant
literature to learn how quercetin affected bone
metabolism and blood osteocalcin in rats with
osteoporosis. One of them was the comprehensive
overview of quercetin's pharmacological actions
provided by Jo et al.[4]. The authors also covered
the drug's potential therapeutic uses, potential side
effects, and safety considerations while taking the
supplement. To improve upon conventional
extraction methods and encourage industrial
manufacturing of quercetin, Poshke detailed the
drug's composition and the process of extracting
quercetin [5]. Qu et al.[6] noted that due to current
medical technology's limitations, drug combination
therapy is the main treatment for osteoporosis.
However, they also stressed that quercetin, a
common drug for this condition, has certain side
effects and cannot be cured. As a result, this current
state of affairs is the main obstacle to treating
osteoporosis. Providing a theoretical foundation for
the therapy of osteoporosis, Wu et al.[7] focused on
the illness's origin and pathology, addressed
contemporary academic difficulties about the
condition, and examined the state and importance of
current research. Based on their findings, Jeong et
al.[8] concluded that quercetin, a flavonoid, may
control human bone structure, raise density of bone
tissue, and improve bone metabolism and serum
osteocalcin levels; all of these factors contribute to
the treatment of osteoporosis. This article reviews
the extensive body of work on the topic of
quercetin's effects on bone metabolism and serum
osteocalcin in rats with osteoporosis. The article's
research methodology and content have also been
updated. The following are examples of specific
innovations: first, this article is the first to use
transmission electron microscopy and Polymerase
Chain Reaction (PCR) fluorescence measurement to
observe and detect serum osteocalcin, bone
metabolism, bone structure, and bone tissue density
in rats; second, it improves the efficiency of
observation and detection. Secondly, this article
utilizes a multi-component statistical data analysis
method that has never been used before. The
research results are significantly more accurate
thanks to the statistical data collection and analysis
of observation results performed using the Statistical
Package for the Social Sciences (SPSS) 26.0
software. Lastly, this study is the first to examine the
impact of quercetin on rat osteoporosis using the
ovariectomized low calcium diet Sprague-Dawley
(SD) rat osteoporotic fracture model, specifically
looking at changes in blood osteocalcin and bone
metabolism in rats.

MATERIALS AND METHODS
Etiology and pathology of osteopor osis:

The primary clinical pathological alterations in
osteoporosis mostly include a substantial decrease in
the bone matrix and mineral element content in the
bone. During the early stages of osteoporosis, the
human body's developing bones, soft tissues, and
spinal column are studied anatomically in both
cross-sectional and longitudinal views.
Observations of the pelvis's anatomy revealed
distinct alterations to the cartilage cortex's structural
makeup [9]. Osteoclasts' slow differentiation and
absorption of surface fat into the bone's soft cortex
are the primary causes of this. In a healthy body,
osteoblasts activate and transform normally,
whereas osteoclasts actively transform and activate
abnormally, leading to an increase in the number of
osteoclasts and bone resorption. The amount of
cancellous trabecular bone is also decreased by as
much as 40%, and it is both thinner and smaller. In
order for bones to resist outside pressures and
prevent fractures, its mobility must be sufficiently
stiff and have a certain toughness. Hence, full
complement of bone kinds is required. The spiral
layer consists of a three-chain longitudinal spiral
that is abundant in dodecyl hydroxyapatite, non-
collagen, and collagen. Bone structural integrity
may be preserved by time-repetitive processes of
spatiotemporal bone resorption and creation. This
repeated procedure is referred to as "bone
reconstruction” as well. In adults, it is possible to
balance and preserve a certain amount of bones by
bone rebuilding. Loss of bone mass during repair is
caused by an imbalance in the three processes of
bone development, which becomes more
pronounced with increasing bone age [10].
Osteoclasts provide about 10%-20% of the total
number of cells involved in bone resorption in
humans; these cells may trigger physiological
changes or microbial death via the microvascular
nervous system or bone lamellar bone. Bone
resorption phagocytes' front-end receptors are
bound together after cleavage, differentiation, and
formation to create these. The process of osteoclast
differentiation may stimulate the proper
development of precursor osteoclasts by activating
Nuclear Factor-Kappa B (NF-xB). The connection
between Macrophage-Colony Stimulating Factor
(M-CSF) and c-FMS is crucial for the proper
proliferation and survival function of osteoclasts. As
an activity-inhibiting receptor, osteoblast-secreted
bone marrow protective hormone phosphate
(Osteoprotegerin, or OPG) can compete with other
competitive osteoclast receptors and serve as the
body's visible fat-soluble Receptor Activator of NF-
kB Ligand (RANKL). Their combination forms the
RANKL receptor, which blocks the action of further
osteoclasts throughout the body. In order to rapidly
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differentiate these osteoblasts, it is necessary to first
identify the normal rate of change of the
transforming growth factor gradient of bone cells,
specifically Transforming Growth Factor-Beta 1
(TGF-B1). This can be done by simultaneously
recruiting bone resorption cells, which are
influential precursors to this process. Osteoblasts
primarily produce bone matrix and consist of
osteoblastic stem cells encased in mesenchymal,
pituitary osteoblasts, and nuclei. As the bone matrix
continues to mineralize, osteoblasts have the
potential to differentiate into osteoblasts that are
either embedded in the matrix's basal layer or remain
on the tissue's surface. Equation 1 shows the
technique for calculating the number of osteoblasts
in human bone tissue.

S (m)=X",_, x/k+R_(X)

In this case, S (m) is the osteoblast count, R is the
bone matrix expression coefficient, and X is the
other variable. The major cause of osteoporosis is a
decrease in the number of osteoclast apoptosis and
an immunosuppressive effect of estrogen on cells of
the osteoclast tissue. Apoptotic cell death rates drop,
life expectancy rises, and bone resorption and
contraction both accelerate dramatically with cell
proliferation. Although there was a significant
improvement in bone and joint formation as well as
osteoblast strength on both sides, this improvement
may not be enough to fully offset the excessive bone
resorption on either side [11]. Cancellous bone on
both sides, with joints thinned or badly damaged,
may result from active remodeling of bones and
joints as well as from imbalanced motions. It is
hypothesized that the physiological susceptibility of
human bones to dynamic changes could be
diminished  with  lower  estrogen levels.
Consequently, the pathological aspects of human
bone structure are comparable to those of
radioactive bone hormone depletion. When natural
and artificial genetic diseases mix, the devastating
effects of osteoporosis and associated fractures are
almost always unavoidable. Size, mass, shape,
microstructure, and interior tissue features of human
bones are mostly influenced by genetics.

How quercetin works pharmacologically in bone
disorders:

The flavonoid sterols included in quercetin make it
an organic substance. It is often thought to be
present in several TCM remedies, including
epicedium, mulberry parasite, safflower, licorice,
and beef tendon. The benign proliferation of rabbit
cartilage epithelial cells caused by Interleukin-1p
(IL-1pB) kinase is promoted by Quercetin at various
drug concentrations, and the stimulating effects of
the medication are exactly proportionate to the drug
concentrations. Science has shown that bone

marrow mesenchymal stem cells (MSCs) in SD rats
are able to influence bone growth via the
Extracellular Regulated Kinase (ERK) signaling
pathway. The findings demonstrate that MSC
proliferation may be enhanced by adding a specific
quantity of quercetin. When MSCs differentiate into
osteoblasts, they activate the ERK signaling
pathway, which is crucial for the process of
osteogenesis[12]. The fact that quercetin's ability to
cause MG-68 cell death via the caspase-3 route
varies with both dosage and time suggests that this
anti-tumor action of quercetin may interact with
caspase-3. A concentration-dependent inhibitory
impact of quercetin on the growth of human
chondrosarcoma cells (SW5) was seen at various
doses. Preventing persistent osteoporosis, the active
expression blocks the absorption of calcium from
bones. Clinical in vitro research on bone cells
revealed that quercetin may prevent progenitor cells
and mature osteoclasts from differentiating toward
pocks, as well as disrupt the circulation of mature
osteoclast myofibrils and limit bone marrow
absorption. Medications containing quercetin have
the ability to greatly increase the activity of human
osteoblasts in bone production by stimulating their
development, proliferation, and mineralization.
Although rutan has little influence on
mineralization, it may reduce the secretion activity
of alkaline phosphatases (ALPs) and stimulate the
proliferation of rat osteoblasts (ROB) cells.
However, it has no impact on promoting the
production of ROB. In vitro cultures of osteoblasts
exhibit less activity due to the glycoside generated
by 3-OH in quercetin. The metabolite quercetin,
which is found in glycoside, is thought to have an
anti-osteoporosis  effect by promoting the
production of flavonoids by osteoblasts. As the main
component of a popular Chinese herbal remedy for
orthopedic pain, realization has many benefits when
it comes to controlling bone metabolism. According
to the aforementioned pharmacological -effects,
quercetin's therapeutic qualities prevent bone loss
during menopause. Depending on the receptor in
question, its antagonistic or agonistic actions are
modulated differently by this estrogen receptor
modulator, which binds to estrogen receptor-related
components and regulates several substrates and
signaling cascades downstream of the estrogen
receptor. Inhibiting the activation of cell genes that
control cell regeneration and improve nutritional
metabolism support, increasing the expression of
genes for the upstream ribonucleotide adenosine and
the activation of genes for downstream neural
channels, and activating regenerative motor nerves
on peripheral axons are all potential roles of
quercetin. Fasten the foot's motor regeneration
neurons and transducers, and improve the plantar
fascia's ability to regulate local muscles. Rats with
acute or gouty tibial arthritis may have their
inflammation and joint swelling reduced by a
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substantial amount after drinking a quercetin
decoction. In normal mice that have gouty joints
caused by sodium urate dorsal (Monosodium Urate,
or MSU) crystals, quercetin has the ability to reduce
the local mechanical moderate discomfort caused by
MSU crystals, in addition to allergies, positive white
blood cell aggregation, tumor necrosis factor alpha
(TNF-0), and interleukin-1pB. In the inflammatory
response complex, the synthesis of IL-1p and other
cytokines lowers the degree of antioxidant action,
while the activation of NF-xB prevents the
development of microRNA (miRNA). By protecting
the bone and cartilage and promoting and inhibiting
the breakdown of amino acids outside the joint cells,
quercetin lowered the ratio of (I) an MMP13
inhibitor (iIMMP13)/Tissue Inhibitors  of
Metalloproteinases (TIMPs). In addition to
promoting bone formation and having a negative
impact on the dynamics of bone bacteria, quercetin
has the ability to substantially suppress the
metabolism of white matter in early osteoporosis in
rats.

Research on quer cetin in rats: Choosing and
organizing objects:

The study target in this experiment was a group of
ninety rats with a body weight of (270+5.0) g, all of
whom were around five months old. The trial setting
was chosen as the sterile, non-polluting laboratory.
The temperature range analyzed in the lab was 24—
29 degrees. The air humidity ranges from 18.3% to
22.8%, the sun's rays reach the ground between 7:00
and 18:00, providing enough natural light, and the
laboratory is carefully ventilated to maintain an
adequate oxygen level, all in accordance with the
requirements of the national standard for animal
feeding. For the purpose of cage feeding, five rats
were randomly assigned to a single cage and given
unrestricted access to food and water. The feeding
time was one week. All rats were examined for
health before the trial began, and those that were
deemed sick were not included.

Relevant resources: The primary tools used in this
laboratory for experimental study were a YSK-
2009ER transmission electron microscope (Japan),
an electronic biomechanical measuring device, an
automated biochemical instrument, and a bone
density measuring device. Jiangsu Haupia Medical
Instrument Factory provided the PCR fluorescence
amplification  instrument;  Jiangsu  Zhongdu
Analytical Instrument Co., Ltd. made the pathology
slicer; Jiangsu Zhongdu Analytical Instrument Co.,
Ltd. made the 146HS photometric measuring
instrument; and Shanghai Pudong Scientific
Instrument Co., Ltd. made the HGP constant
temperature water bath. Jiangsu Keitai Electric Co.,
Ltd.'s BCL-210A Rongcheng water tank. Room
temperature  high-speed centrifuge, electronic
balance manufactured by Stayer Company, and

vertical electrophoresis device. Quercetin (200 g),
rat serum Bromocresol Green (BCG) reagent (300
ml), ophthalmology immune antibody, rat
monoclonal antibody, and Salmonid Alphavirus
(SAV) immunohistochemistry kit are the primary
reagents used in the experiment. The following
ingredients were used: 500 milliliters of color
reagent, 120 milligrams of collagen (bought from
the NET business), 80 milliliters of protease
inhibitor (from laboratory stock), 20 milliliters of
paraformaldehyde, and 40 milliliters of ammonium
bicarbonate. Osteocalcin 200 ml, a Permanent
Magnet Synchronous Generator (PMSG) bought
from Yunnan Anuran Chemical Co., Ltd. Biological
tissue solvent made of polylactic acid and glycoside
(PLG) (Shanghai Chemical Reagent Factory). In
Table 1 you can see all of the supplementary tools
and chemicals. Osteoporosis in rats as an animal
model: The skin preparation was disinfected and
30% chloral hydrate anesthetic was administered to
the abdomen once the grouping was finished.
Looking for a pink bilateral ovary along the inner
wall of the bilateral fallopian tubes, a longitudinal
incision of about 1 cm was made from the 5th
lumbar spine in the midline of the abdomen and
divided into the abdominal cavity in sequence.
Tissues that are elastic, tightly sutured fallopian
tubes and their surrounding capillaries, adipose
tissue that is elastic, ovaries that are elastic, and a
fake operation Remove the same quantity of
vascular fatty elastic tissue around both ovaries
without surgery using ovarian tissue. Sutures were
either made layer by layer or without interruption
after the bilateral ovaries were removed and the
abdominal cavity of the uterus was closed. The risk
of ovarian infection may be reduced by injecting
3000 ug/kg of cephalosporin intramuscularly after
the procedure. Rats were put to sleep on the
operating table while they were sedated with an
intraperitoneal injection of 0.5 g/kg of ketamine
hydrochloride. The next step is to separate the layers
by making a circular incision about 1 cm long in the
rear of the mouse thigh, close to the rat's hip. On
each side of the semi-key, semimembranosus, and
biceps femoris muscles is where you'll find the
sciatic nerve. Once the skin incision is stitched, the
sciatic nerve is separated and sutured, and the
osteoporosis model is finished. The excision should
be done close to the top section.

Appendices: Additional Tools and Substances
(Table 1)
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Group Usage amount Source

Fluorasconce amplifier 1 Xiyu Technology Company

High-spead centrifuge 1 Foraign Tachnology Company
Paraformaldehyde 200ml Shanghai Analytical Instruments
Collagen 500 ml Jiangsu Feng Hua
Hydrochlorie acid 1 Gaohu Chemical Enterprise
Sulfuric acid 300 mg Japan Sanwa Kimono
Sodium chloride 750ml American SGH

Electrophoresis 1 Bosch, Germany

Methods for pharmacological intervention with
quercetin: One week after the rat osteoporosis model
was set up, 5 ml of normal saline was intragastrically
given to each rat twice daily. As a control, the
ovariectomized group had their ovaries surgically
removed. Medications were administered to the rats
in the intervention group, while the rats in the
observation group were given quercetin reagent
three times a week at an average dose of 150 mg/kg.
Two months were the duration of the
pharmacological intervention.

To determine serum osteocalcin levels, after
administering a 2% pentobarbital sodium solution
intraperitoneally to anesthetized rats, swiftly cut
open their abdominal cavities with a small scalpel or
scissors. Rapidly draw 5 ml of venous blood from
the cavity using an intravenous syringe. Place the
rats in a cold room for 30 minutes, then spin them at
4000 rpm for 20 minutes at 10° (with a centrifugal
outlet radius of 20 cm). Finally, collect the serum
from the rats at -30° and refrigerate it. Osteocalcin
sodium in rat serum may be detected in both groups
at the same time using this approach. Several mice
who had internal hemorrhage were put to death after
blood was extracted. With no calcium loss, methyl
methacrylate was inserted into the right and bilateral
maxillary femurs as well as the proximal end and
metaphysis bones. Under a laser microscope, the
irregular form of the bone soft tissue may be seen in
a paraffin slice that is 12 pm thick and mildly stained
with Hematoxylin and Eosin (HE). Determine the
serum osteocalcin level in rat bone tissue using PCR
fluorescence detection using proximal metaphyseal
bone tissue from the left femur.

Bone metabolism detection in rats:

Following a two-month course of medication
injection intervention, all rats were rendered
unconscious. Separate the test serum from the
laparoscopic aortic blood by centrifuging it at room
temperature for 30 minutes at 5000 rpm with a
radius of 10 cm. Then, use a combined Enzyme-
Linked Immunosorbent Assay (ELISA) kit and
vascular microplate cell reading reader to determine
if the serum is positive or negative. The functional
markers of bone cell formation, such as osteocalcin
and bone-specific phosphate alkaline collagen

phosphatase, as well as markers of bone immune
resorption, such as human type | basic collagen
combined with cross-linked cells C-Terminal
Peptide (CTX), and type | alkaline collagen
combined with cross-linked cells N-Terminal
peptide (NTX), were measured. A 10% defatted
placenta and bovine protein serotonin are used to
block the location of the non-specific active protein
conjugate. Then, the active protein that has been
separated in the degreasing gel is transferred to a
hydroxymethyl protein cellulose cell membrane by
transfer using an electric transfer device. Nuclear
metabolic variables are the primary indicators for
assessing the metabolic pathways of bone Potential
nuclear factor kB (RANK)/RANKL/OPG receptor
activator.

Approaches to statistics:

A metrology database is created and the data inside
it is expressed with an accuracy of x+s angle after
the correctness of the data in this research has been
confirmed. When the count result data is written as
a percentage coefficient (%) formula using the p or
t test, a p-value less than 0.05 is considered
statistically significant. SPSS allows users to
confirm that the study of variance across different
data sets is normal. The Trial of Prevention
Strategies (TOPS) statistical approach is used for
data comparisons when there isn't an absolute mean
between the several groups. You may utilize the
variance Chi-square (y2) when you compare the
findings.

RESULTS AND DISCUSSION

The experimental groups that received quercetin, an
ovariectomy control group, and a sham surgery
control group all managed to keep their rats alive.
The rats' daily food intake, body weight, and water
consumption were not significantly different
between the sham surgery control group, the
ovariectomy control group, and the quercetin
observation group (p>0.05). Both the castration
control and quercetin observation groups of rats
reported increased sensitivity and strength after the
trial, as well as lustrous, damp hair. The rats in the
control group that did not get any kind of operation
were hairless and unresponsive. In the group that
took quercetin as an experiment's control, levels of
magnesium, calcium, and phosphorus all rose after
the fact. The change was statistically significant
(p<0.05) when compared to before the experiment.
The quercetin observation group's blood calcium,
phosphorus, and magnesium levels were not
significantly different from those of the control
group before to the trial (p>0.05). Results comparing
serum indices of rat bone tissue following quercetin
intervention are given in Table 2. Both the quercetin
observation group and the ovariectomized control
group had altered bone morphogenetic protein-2
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(BMP-2) protein expression in their femurs,
according to the study's findings. The concentration
of BMP-2 protein was substantially higher in the
group that observed quercetin compared to the
control group that had a sham surgery (p<0.05). The
quercetin observation group showed a statistically
significant  difference  (p<0.05) from the
ovariectomy control group, indicating that quercetin
could considerably enhance the BMP-2 protein
expression in the rat's femur when compared to the
sham operation control group. The quercetin
observation group showed a significantly higher
expression of BMP-2 protein compared to the
control group, suggesting that quercetin had a
stronger impact on BMP-2 protein concentration
than  ovariectomy (p<0.05). The findings
demonstrated that the amounts of type I collagen
expression in the metaphysis of the femoral shaft
differed significantly across the three groups: sham
surgery control, ovariectomy control, and quercetin
observation. Compared to the sham operation
control group, the quercetin observation group and
the femoral control group had a greater expression
level of type I collagen. There was no statistically
significant change (p=0.086) when compared to the
observation group. In terms of ovarian function, the
quercetin observation group performed better than
the control group. The sham surgery control group
had lower blood osteocalcin levels compared to the
ovariectomized and quercetin observation groups
(p=0.004). Comparing the quercetin observation
group to the ovariectomized control group, no
statistically significant change was seen (p=0.761).
The research found that adding quercetin to the diet
of osteoporotic rats raised their blood osteocalcin
levels. Figure 1 displays the pertinent statistics.

Fig. 2: Serum Indexes of Rat Bone Following
Quercetin Injection

Greup Blood caleium  Blood magnesium  Blood phosphorus Lipids

Control U5 BRI TBot:342 B1:03
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Fig. 1: Exercise can effectively reduce hypertension
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Figure 1 shows that when quercetin is administered
to osteoporotic rats, their blood osteocalcin level
increases. From its initial value of (16.28+0.56) ng/l,
the serum osteocalcin level has risen to (37.64+2.35)
pg/l. animals in each group had their bone metabolic
levels tested after 3 and 5 weeks of quercetin
intervention. Osteoporosis animals had their blood
levels of Bone Gla Protein (BGP), Bone-Specific
Alkaline Phosphatase (BALP), and Estradiol (E2)
discovered. Doses of quercetin were favorably
associated with an upward trend in bone metabolism
in rat models. The quercetin observation group
showed a considerably higher bone metabolism after
5 weeks as compared to 3 weeks (p<0.05), in
contrast to the ovariectomized group. The ovarian
control group did not show any significant
difference. After three weeks of treatment at five-
week intervals, the quercetin observation group
showed even greater improvement in bone
metabolism level (p<0.05) when compared to the
control group that had a sham surgery. The
ovariectomy control group and the quercetin
observation group had considerably lower levels of
ALP and osteocalcin (p<0.05) as compared to the
sham surgery group, and there was a significant
increase in Tartrate Resistant Acid Phosphatase
(TRACP). The data relevant to the study may be
seen in figure 2, which shows that quercetin would
raise the bone metabolism level of osteoporotic rats.
Looking at the numbers in figure 2, we can see that
when quercetin is introduced to rats with
osteoporosis, their bone metabolism level increases
and their bone metabolism index goes from
53.49+3.41 to 86.27.2 4.22. At the moment, the
most popular polyhydroxy flavonoid chemical
compounds found in nature are quercetin and the
flavonoids that are derived from it. Additionally,
they engage in a wide variety of biological
processes. They have many uses, including lowering
blood sugar and auxiliary blood pressure, regulating
immune function, protecting cardiovascular health,
preventing cell oxidation and free radicals, and
fighting cancer, inflammation, bacteria, and
malignant viruses. Scientists have discovered that as
estrogen levels in the blood continue to drop, human
bones enter a new pathological state. What's more,
the rate of bone conversion in the early stages of
osteoporosis keeps going up, which can actually
help the body make more bones and white matter.
The prevention and treatment of chronic
osteoporosis are made much more difficult by the
simultaneous rise in the number of absorption. Thus,
this study chooses and analyzes two serum
osteocalcin metabolic marker hormones, BGP and
two serum osteocalcin, in order to investigate the
pharmacological effects and mechanism of serum
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quercetin on chronic osteoporosis. The blood
hormone level in the group that had a sham surgery
similarly rose somewhat after 5 days of therapy
(p<0.05). Its high hormone level clearly reflects the
activity of suppressing osteoblasts, and it completely
reveals that quercetin kinase may be used at an early
stage to inhibit osteoblasts, since it is a form of
extracellular enzyme that does this. The promotion
of osteogenic enzyme inhibition is influenced by
activity and the duration of osteogenesis. Early in
the cycle (three weeks), other clinical markers of
osteocalcin  metabolism and human  blood
osteocalcin did not exhibit any significant changes.
However, after five weeks, there was a substantial
rise (p<0.05). Serum osteocalcin is a peptide
chemical that both reflects the calcium-induced
transformation of quercetin phosphate bone cells
and improves the success rate of calcium
mineralization in bone cells, making it an ideal
candidate for use in bone mineralization procedures.
Those traits have the power to turn back the clock
on the success rate of bone cell transformation or
bone replacement. Quercetin speeds up bone
production, increases the pace at which bone cells
mineralize, and promotes calcium buildup in rats,
according to the data. In fig. 3, you can see the
pertinent statistics. In rats, quercetin increases the
pace of bone production by 18.7 percent, speeds up
the mineralization rate of bone cells, and promotes
the buildup of bone calcium salts (as shown in fig.
3). There was a 29.5% rise in the rate of bone
production in rats and a 22.6% increase in the rate of
mineralization. The decrease of osteoclast activity
and quantity causes osteoporosis, which in turn
causes a dramatic rise in the number of individual
osteoclasts and active cells, leading to a
substantially increased risk of fractures.

5000 :
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Bone metabolism level
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[~ ()
[~ =4
=] ]
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Fig. 2: Under the intervention of quercetin, the bone
metabolism level of osteoporosis rats will increase
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rapid degradation of elastic bone, loss of trabecular
bone tissue, and subperiosteal disintegration.
Mechanical bone traumas may cause tissue loss in
the cortex, moderate stress fractures, subsequent
hyperplasia of the bone calcified osteophytes, and
other conditions. The compression of bone nerves

by deformed bone tissue is a major concern for
athletes suffering from bone calcium insufficiency.
Additionally, the stress on the spine from physical
activity is affected by gravity. The local muscles
around the human spine are put to a much greater
strain by changes and curves. In order to alleviate
the symptoms of persistent osteoporosis, quercetin
helps to regulate bone metabolism and blood
osteocalcin levels. In addition to its own effects on
osteoclasts, quercetin may block the effects of other
drugs on them directly. Many osteoclast metabolic
substances directly block other osteoclast receptor
cells, and quercetin enhances the specific activity of
endocrine osteoclasts. To fully exploit the
compound impact of cells that promote both bone
development and bone breakdown, this is the only
way to go. In contrast to earlier calcium supplements
that suppressed bone resorption, quercetin has new
properties. The upregulation of rat bone metabolism
and serum osteocalcin expression level allows it to
enhance bone structure and increase bone mass. In
elderly postmenopausal women with osteoporaosis,
quercetin has multiple beneficial effects, including
increasing the thickness of trabecular and
interosseous bone tissue, the intensity of mechanical
movement within bone, and the area and density of
bilateral lumbar spine. It also improves the
transformation of cortical bone capability index. The
research found that quercetin significantly improved
treatment efficacy and decreased negative effects
when administered to rats with osteoporosis. Figure
4 displays the pertinent statistics. The use of
quercetin medications to treat osteoporosis in rats
will boost treatment efficiency by 25.2% and
minimize negative effects of drug therapy by 34.8%,
as shown in figure 4. Osteoporosis has escalated in
prevalence in my nation due to the country's aging
population. The major symptom of this condition is
the gradual breakdown of bone tissue, which makes
older people more vulnerable to fractures and causes
them a lot of distress. One of the most popular
medications for osteoporosis is quercetin, a
flavonoid. It deserves wider promotion and use
because of the excellent therapeutic impact it has
been scientifically demonstrated to have.
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Fig. 3: Quercetin can promote bone calcium
accumulation and bone cell mineralization rate
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Based on the study's findings, quercetin treatment
led to an increase in the bone metabolism index of
osteoporosis rats from 53.49+3.41 to 86.27.2+4.22,
while the blood calcium level went from 16.28+0.56
pg/l to 37.64+2.35 pg/l. Furthermore, the rats' bone
density and the structure of their aged tissues were
also enhanced in a corresponding manner. Quercetin
has a positive impact on the prevention and
treatment of osteoporosis illnesses, as it may
improve bone metabolism in rats with the condition
and raise the concentration of serum osteocalcin in
rats. An increase in the rate of bone calcium
deposition of 18.7%, an increase in the
mineralization rate of bone cells of 22.6%, and a
29.5 percent increase in the rate of bone formation
in rats were all observed in studies involving
quercetin. Treatment efficacy will rise by 25.2% and
adverse effects will be minimized by 34.8% when
rats with osteoporosis are given quercetin
medications.
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