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ABSTRACT

Osteoarthritis (OA) is a progressive disease that affects 25% of the world’s population over fifty years of age. It is a long-lasting disease
of the synovial joints, primarily the hip and knee. The main pathologies are degradation of the articular cartilage and changes to the
subchondral bone. There are various target of OA Proteinase-activated Receptor-2, BRD4 has dual effects on the HMGB1 and NF-kB
signaling pathways it demonstrated that OA also has an inflammatory component. BRD4, a member of the Bromodomain and Extra-
Terminal Domain family, has emerged as an important regulator of some chronic inflammatory diseases. JQ1, an antagonist of BRD4,
modulates transcription of several genes. BRD4 is up-regulated in articular cartilage of OA. Novel hyaluronic acid—chitosan
nanoparticles as non-viral gene transporter vectors targeting osteoarthritis. The nucleotide-binding and oligomerization domain-like
receptor holding protein 3 (NLRP3) inflammasome has been implicated in the pathogenesis of a numeral of arthritic disorders,
producing proinflammatory cytokines and degradative enzymes like Interleukin-1 beta (IL-1b), Tumor necrosis factor alpha (TNF-a)
and Matrix metalloproteinase-3 (MMP-3) which drive cartilage degeneration and synovial inflammation. Some novel and latent
therapies are used to treatment of osteoarthritis like Pharmacological therapies, Regenerative therapies, Mesenchymal stem cell
therapy. Mesenchymal stem cells (MSCs) due to their multi-lineage potential, immunosuppressive activities, and relative ease of
growth in culture, have attracted attentions for clinical use. Low level laser therapy, Cytokines, Growth factor, Gene therapy,
Bisphosphonates, Hormone replacement therapy, Nitric oxide, and Artificial meniscus.

Keywords: Osteoarthritis, Proteinase-activated Receptor-2, BRD4, Novel and Potential therapies.

osteoarthritis drugs indication, meet the current
regulatory necessities of the clinical development. A new
chemical entities can slow down diseases physical
progression as measured by joint space narrowing (JSN) on
plain X-rays scientific studies need to demonstrate that.
For osteoarthritis one of the major risk factor is obesity.
Those who are overweight, have legs in dissimilar length or
have jobs osteoarthritis risk is greater that result in high
level of joints stress**
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INTRODUCTION

o ) There are two main categories of osteoarthritis:
steoarthritis is a state categorized by the

progressive destruction of the cartilage that Primary: It is also known as idiopathic. Very common,
appearances the knee joints, the subchondral primarily affected the fingers, thumbs, spine, hips, knees,
bone surfaces, and synovium; convoyed by pain, mobility the toes, and generalized.

muscle smoothness, and decrease in function and the
capability to whole actions of daily living. The most
generally involved joints are the fingers of the near two
ends and the joints of the neck, the joint at the base of the
thumbs, lower back and the hip joints. In the world
population rapidly increasing fraction of aging people, Signs and Symptoms of Osteoarthritis
osteoarthritis is becoming a more important public health
difficult. Some form of osteoarthritis will have many
people over age 60. Various pharmacological mediators
able to stop or relief the short term pain and reverse the

Secondary: It occurs with a preexisting joints abnormality,
including trauma or injury, such as psoriatic, rheumatoid or
gout; such as sport related and inflammatory arthritis;
infection arthritis; disorders of genetic joint.

For many, osteoarthritis pain may become markedly worse
over time or with specific activities. Characteristic signs
and symptoms of osteoarthritis include:

progression of physical damage. Recent new chemical Stiffness. In the morning, the most pronounced first thing
entities with the latent to become disease altering is a joint marker of osteoarthritis stiffness or after a
osteoarthritis drugs generated by pharmaceutical drug continued period of inactivity (such as sitting in a car or
discovery environment. Both European and US regulatory airplane). Within 30 minutes of light activity the stiffness
guidelines specify that in order to gain a disease modifying
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generally resolves, through mild movement as the joints
“warm up”.

Pain. During or after too much movement that is another
common symptom of pain in the joint. The pain may be
experienced as dull and aching, or sharp. Patients may also
feel pain when the joints are moving slightly or at rest, that
is the most severe cases of osteoarthritis.

Soreness. With slight pressure or the joint may feel tender
to touch.

Inflexibility. In the affected joint loss the full range of
motion patients may understand.

Swelling. Due to excess fluid buildup the joint may swell.
Clinically referred to as effusion, this type of inflammation.
the joint may also feel warm to touch, if the swelling is
Spartan.

Grating or creaking. When moving the joint, there might
be a feeling of grating or slight grinding as the joint no
longer move easily against each other, the shells of the
articulating points.

Bone spurs. Sometimes, bone bumps which are points of
the bone that grow superficial as a result of the joint
friction and dysfunction can be felt under the skin. Bone
spurs may also known as osteophytes.

Deformity. Physical deformity may be visible, in some
types of osteoarthritis. For example, advanced
deterioration of knee cartilage can lead to an outward, or
puffy finger joints may result from the friction causes bony
enlargements of the finger joints, or bowlegged, curvature
of the knee.

Causes of osteoarthritis

Primary osteoarthritis is mostly associated to aging. There
are various causes of osteoarthritis following:

Age : Osteoarthritis generally begins from the late 40s
ahead. Due to body fluctuations that come with ageing,
weight gain, such as weakening muscles and the body
fetching less able to restore itself efficiently.

Genders : For maximum joints, osteoarthritis is more
severe mutual and more mutual in females.

Obesity : Growing the mechanical stress on the cartilage,
obesity is the reasons of osteoarthritis. Due to deposition
of crystal in the cartilage can cause osteoarthritis and
cartilage degradation. vital Factor in initiating
osteoarthritis is being weighty, especially the knee and the
hip such as in weight-bearing joints.

Joint injury : It can lead to more severe and earlier
osteoarthritis than normal, if you were born with
developed or regularities them in childhood.

Genetic reasons: Some persons have genetic in one of the
genes responsible for creation cartilage. This can cause
osteoarthritis to grow in many joints at an earlier age than
common.
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Other types of joint disease: The second greatest common
type of arthritis to develop osteoarthritis, If people have
with rheumatoid or gout arthritis. Such as excess growth
hormone or iron overload, developing osteoarthritis rises
the chance. The symptoms of osteoarthritis affected by the
two reasons, but weather and diet aren’t a direct cause it.

Weather: The pain increases when changes occurs in the
weather that find many people with osteoarthritis,
especially when the atmospheric pressure is dropping for
example, just earlier it rains. While the climate may affect
the indications of your arthritis, it doesn’t cause it.

Diet: Some persons find that certain diets appear to rise or
decrease their ache and other signs. However, your weight
is more probable than any additional exact dietary features
to affect your risk of emerging osteoarthritis.

Target of osteoarthritis
Proteinase-initiated Receptor-2 Target

Proteinase-initiated receptor-2 participates in the
degradative methods of osteoarthritis. The medial
meniscus of the right knee OA was surgically induced by
disruption in C57BI/6 wild-type (WT) and PAR-2 KO mice.
Duration of the study (8 weeks post-surgery) the knee
puffiness was measured and histologic valuation of
cartilage was done to cellularity, assess structure, matrix
staining, and remodeling in the deep zone. To performed
the morphometric analysis of subchondral bone. In the
inflammatory process to be tangled the proteinase-
activated receptor (PAR), was reported. 7-transmembrane
G protein-coupled receptors belong to these receptors and
are stimulated through a unique method of proteolytic
cleavage. This cleavage needs a serine-dependent
protease that sequence of unmasks an N-terminal known
as a tethered ligand, another extracellular loop which in
turn fixes to the receptor’s, hence initiating the receptor’s
signaling cascade®. An irreversible phenomenon is a
unique activation method of this receptor®. This family is
collected of 4 members (PIR-1 to PIR-4) expressed by
numerous cell types and implicated in pathological and
numerous physiological processes’. Recently some
members of the PIR family have been shown to be
elaborate in inflammatory pathways. In arthritic tissues
PAR-1 has been found and also be involved. In human
cartilage/chondrocytes, synovial fibroblasts and synovial
sheath PAR-2 has been documented of OA pathology
891011 \with its appearance levels significantly enlarged in
OA related to normal cells. In OA cartilage, PAR-2
activation has been associated with increased invention of
the matrix metalloproteinases (MMP)-1 and MMP-13, and
COX-213, well known key mediators of OA
pathophysiology. Moreover, PAR-2 was also found to be
extant in human subchondral bone osteoblasts and was
upregulated in OA12. In these OA cells, PAR-2-specific
activation resulted in an upregulation of the level of
membranous receptor activator of nuclear factor-kB ligand
(RANKL) with no effect on osteoprotegerin production, as
well as in an increase in bone receptive activity!?.
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Investigate the in vivo effect of PAR-2 on the growth of
articular lesions. Explored the role of this receptor in PAR-
2 knockout mice using a surgically induced model of OA.
Histologic and morphological were estimated.

Methods: Osteoarthritis was surgically induced by
destabilization of the medial meniscus of the right knee in
C578I/6 wild-type (WT) and PAR-2 KO mice. Knee swelling
was measured throughout the duration of the study (8
weeks post-surgery) and histologic evaluation of cartilage
was done to assess structure, cellularity, matrix staining,
and remodeling in the deep zone. Morphometric analyze
of subchondral bone was also performed.

BRD4 has double effects on the HMGB1 and NF-kB
signaling pathways and is a potential therapeutic target

Osteoarthritis is a very common degenerative disease of
age-correlated, causing swelling severe joint pain, and
functional impairment. In cell phenotypes changes to
refers epigenetic modification that connects chromatin
structure and DNA sequence occurs independently
modifications with gene expression changes®> The Bromo
and Extra-Terminal (BET) domain family, that belongs to
the epigenetic reader proteins family 14, is characterized by
the presence of two tandem bromodomains and an extra-
terminal domain, which is signal transduction involves in
diverse transcriptional systems as effectors 1°. There are
four paralogous genes BRD2 comprises the mammalian
BET family (originally named RING3), BRDT, BRD4 (MCAP)
and BRD3 (ORFX) . In regulating gene transcription play a
crucial role of BET proteins through interactions of
epigenetic between acetylated histones and
bromodomains during differentiation processes and
cellular proliferation®®. A ubiquitously expressed protein of
the BET family expressed of BRD4 that plays a critical role
of various types of genes in regulating transcriptional
elongation by categorizing N-acetylation of lysine residues
on histone tails . In BRD4 associated chromatin many
histone marks are detected, signifying that BRD4 links with
diverse factors that moderate transcription and chromatin
dynamics®. Moreover, BRD4 joins in direct directing
interactions with transcription factors series of DNA-
binding to affect their recruits transcriptional regulatory
complexes to chromatin and disease-related functions,
predominantly through recruitment of the positive
transcription elongation factor P-TEFb 820, Studies have
demonstrated that JQ1 plays an vital role in moderating
the arthritic inflammation by blocking NF-kB signaling of
IKK-dependent pathway initiation in rheumatoid arthritis,
which shows that directing epigenetic regulators for
example BRD4 might be a prospective therapeutic strategy
for inflammatory arthritis, In joint diseases and bone 2. A
current study BET inhibitor, I-BET151, proved that BET
inhibition conquers the appearance of matrix-degrading
enzymes and inflammatory genes in rheumatoid arthritis
synovial fibroblasts 2223, OA development several genes
have been recognized as drivers?*?°. High Flexibility Group
Box Protein 1 (HMGB1) is an ubiquitous chromatin
element extensively expressed in other cells and
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immune?. HMGB1 activates the NF-kB signaling pathway,
acting as a pro-inflammatory cytokine itself which is
involved in the inflammatory reactions of several diseases
27 Studies have proved that HMGB1 and its receptor,
receptor for advanced glycation end products (RAGE), are
both significantly increased in synovial and peripheral
blood of knee osteoarthritis (KOA) patients 28-30.
Additionally, the severity of synovitis related with the
HMGB1 stages in synovial fluid, daily activities and pain in
KOA patients 38. NF-kB signaling pathway activity and
histopathological grade of cartilage destruction related
into HMGB1 332, Moreover, the pathogenesis of
rheumatoid arthritis (RA) involved in HMGB1 by binding to
LPS, vyielding a complex that identify initiates an
inflammatory cascade and TLRs/RAGE ion synovial
fibroblasts that leads to the excretion of chemokines
inflammatory cytokines and chemokines, production of
tissue-destructive enzymes, and finally RA 33-34, Despite the
relationship between HMGB1 and OA, the transcriptional
regulatory mechanism that results in proinflammatory
reactions of HMGB1 in OA is still largely unknown. In this
study, explored the transcriptional regulation of HMGB1 in
OA.

NF-kB signaling is highly activated in OA 353, and BRD4
inhibition shown to be an inhibitor of inflammation in bone
diseases. HMGB1 is also a well-conserved and pivotal
regulator of the immune responses and swelling of OA. The
exact mechanisms among BRD4, HMGB1 and NF-kB
signaling pathway activation in OA have not been fully
elucidated.

Method
RNA isolation and real-time PCR

After treatment, total RNA of articular cartilage samples
and sw1353 cells was extracted using Triazole reagent
(Invitrogen, CA, USA) giving to the manufacturer's
directions. For each sample, 1mg of RNA was reverse-
transcribed (RT) using MLV reverse transcriptase affording
to the instruction manual. The specific transcripts were
quantified by quantitative real-time PCR using the SYBR®
Premix Dimer Eraser™ (Perfect Real Time) and analyzed by
RT-gPCR in Via™ 7 Real-Time PCR System (Life Technology,
USA) according to the manufacturer's instructions.
Amplification situations were as follows: 2 min of pre-
incubation at 65 °C, 10 min at 95 °C for enzyme activation,
and 40 cycles of denaturation at 95°C for 30 is, annealing
at 95°C for 5 is, and extension at 65°C for 30 is. The mRNA
levels of target genes were normalized to the B-actin
MRNA level, and the 2-AACt method was used to assess
the relative appearance of different applicant genes.

ELISA

MMPs and inflammatory cytokines, especially MMP3,
MMP9, MMP13, IL-6 and TNF-a, are believed to immediate
the progression of OA. The sw1353 cells supernatants from
different groups were composed and were analyzed using
ELISA kits (R & D Systems, Minneapolis, MN, USA)
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according to the manufacturer's instructions. The
outcomes are expressed as picograms per milliliter.

Novel hyaluronic acid—chitosan nanoparticles as non-viral
gene transport vectors targeting osteoarthritis

Gene therapy is a auspicious new treatment approach for
common joint-illnesses  like  osteoarthritis.  The
development of harmless, active, targeted non-viral DNA
segment carriers is vital for the clinical achievement of
gene therapy. The custom of hybrid hyaluronic acid
(HA)/chitosan (CS) nanoparticles as new non-viral gene
delivery vectors capable of moving exogenous genes into
primary chondrocytes for the treatment of joint diseases.
HA/CS plasmid—-DNA nanoparticles were produced
through the complex coacervation of the cationic polymers
with pEGFP. Particle size and zeta potential were related to
the weight ratio of CS to HA, where rises in nanoparticle
size and reductions in surface charge were detected as HA
content increased. The particle size and the zeta potential
varied according to ph. Transfection of prime chondrocytes
was done under dissimilar situations to examine variations
in the pH of the transfection medium, different N/P ratios,
dissimilar plasmid concentrations, and different molecular
weights of chitosan. Transfection efficiency was maximized
for a medium pH of approximately 6.8, an N/P ratio of 5,
plasmid concentration of 4g/ml, and a chitosan molecular
weight of 50 kDa. The transfection efficiency of HA/CS-
plasmid nanoparticles was significantly higher than that of
CS-plasmid nanoparticles under the same conditions. The
normal viability of cells transfected with HA/CS-plasmid
nanoparticles was over 90%. These outcomes suggest that
HA/CS-plasmid nanoparticles could be an effective non-
viral vector suitable for gene transport to chondrocytes.

Method
Scanning electron microscopy (SEM)

In solution nanoparticles were dropped onto a silica
surface with a thin coating of palladium and gold pre
coated. Using a JFD-310 (JEOL, Japan) the nanoparticles
were lyophilized prior to micrographs and investigation,
were found using a SEM.

Particle size and zeta potential measurements

Measure the charge and size of the nanoparticles used to
a Mastersizer 2000 laser diffractometer (Malvern
Instruments, Worcestershire, UK). In distilled water at 25°C
(pH 5.5) The nanoparticles were analyzed and prepared. In
order to find out the effect of pH on the element size and
zeta potential, HA/CS-plasmid nanoparticles prepared with
CS:HA weight ratio of 4:1, were ready by varying the pH
rate of the nanoparticle solution from 5.5 to 8.0 shortly
after preparation.

Cell culture

Cartilage from rabbit knee joint (from 2 New Zealand
rabbits, 3 weeks old,) was surgically isolated and located
into PBS. Cartilage parts were treated with 0.25% trypsin
at 37°C for 30 min, thoroughly sweep away, and treated
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with 0.1% collagenase for 12-16h in an incubator at 37°C
and 5% CO2. Subsequently washing twice with DMEM, the
isolated chondrocytes were cultivated in monolayer in
intermediate consisting of DMEM supplemented with 10%
FBS, and placed in an incubator at 37°C and 5% CO2 for 5—
7 days.

Statistical analysis

The statistical significance was studied by single-mode
ANOVA and the t-test. All of the measurement data were
displayed as means * standard error of the mean ("xzs) and
were derived using the SPSS software package (v.13).
Differences were consider to be significant at a level of
p<0.05.

Novel therapies

Detection of the disease magnetic resonance imaging
(MRI) is a much complex method . It can visualize soft
tissues, irregularities in bone and cartilage, and . It can
distinguish lining thickness, fluid volume, and after
injection of a contrast agent enhancement of the synovial
membrane, which allows recognition of synovitis3®. It can
also distinguish cartilage lesions, such as damage of
cartilage thickness and joint damage, in specific with T2
mapping. Though, due to its high expense routine use is
restricted 37

At this time treatments and therapeutic targets, there is
no treatment and cure for osteoarthritis options are
restricted due to the difficulty of the disease. The final
treatment decision for progressive osteoarthritis is whole
joint arthroplasty, used if the handling of disease signs is
not showing effective®®. There are various recent
treatment choices used for OA are concise below.

Pharmacological therapies

Treatment mostly focuses on pharmaceutical drugs like
opioids, non-steroidal anti-inflammatory drugs (NSAIDS),
paracetamol and intra-articular injections for reducing
inflammation and pain relief. These types of drugs do not
stop damage or inverse to the joint and are connected with
substantial adverse effects®.

Inflammasome blockers

In the pathogenesis of osteoarthritis involvement of the
NLRP3 inflammasome which is an attractive target for
therapy. Various approaches are currently being studied to
target several components of the inflammasome directly,
or pathways operating downstream or upstream of the
inflammasome*!. Pathways which initiate NLRP3, like Kp
efflux and reactive oxygen species (ROS) group have been
measured*!. NLRP3 is a minor molecule inhibitor, named
MCC950, was to avoid adaptor apoptosis linked speck-like
protein comprising a calcium pyrophosphate deposition
disease (CARD) (ASC) oligomerization and IL-1b
excretion*2. Moreover, blocking IL-1b was earlier exposed
to decrease cartilage destruction, thus IL-1 treatments
such as canakinumab, anakinra and rilonacept may be
valuable®,
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Regenerative therapies

Articular cartilage has a little self-curing capacity, thus
reformative therapies are conceivable3®. Autologous
chondrocyte implantation (ACl) is generally used for
recompense of articular cartilage with in OA and includes
implantation of chondrocytes into the injured cartilage®.
Contact of cells to anabolic features such as fibroblast
growth factor (FGF)-18 and IGF-1 are of interest to increase
cartilage regeneration®®. Further treatments such as tissue
engineering and mesenchymal stem cell (MSC) therapy
may be auspicious in the upcoming*®4”:

Biomarkers of OA

Via current methods, osteoarthritis is often identified late
in the disease progression meaning changeable joint
damage will have previously happened. The growth of new
biomarkers could allow early detection of disease,
categorization of patients according to their prognosis and
more effective treatment®. The utmost studied
biomarkers in osteoarthritis originate from cartilage, bone
or synovial membrane (degradation or synthesis) which
can be measured in the blood, synovial fluid or urine®.
Proteases and collagenases degrade joint components,
e.g., cartilage, and release these dilapidation products into
the synovial fluid, blood and urine allowing their
detection®®. The concentration of these molecules
fluctuate conferring to disease progression and severity so
can theoretically be used as biomarkers. Though, this could
account for discrepancies between studies, depending on
the disease stage of patients at the time of sampling®..
Moreover, these biomarkers may not be specific to
osteoarthritis, and may be a result of usual bone and
cartilage turnover in the body®2. Potential biomarkers are
further defined in below.

comp

Cartilage oligomeric matrix protein (COMP) is a
glycoprotein. It is found in high concentrations in
cartilage®**, and has proven beneficial as a prognostic
biomarker of cartilage degeneration for knee
osteoarthritis °>. However, it has been found that COMP is
not only produced by cartilage but also synovial fibroblasts
and ligament, making it less specific to cartilage
degeneration®®. Serum COMP was suggestively improved
in those with knee OA compared to age matched controls
indicating increased cartilage turnover®. It has been
associated with hip related symptoms in the absence of
radiographic sign®®, potentially permitting initial diagnosis
before permanent joint damage occurs. The Johnston
County OA Project found that serum COMP levels in OA
patients were significantly higher than control groups, and
established that it can predict disease cruelty and
associates with the numeral of joints affected.

CTX-l

C-terminal telopeptide of type Il collagen (CTX-II) is an vital
marker of cartilage degradation measured in the urine,
serum or synovial fluid®°. It has been shown to be enlarged
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in osteoarthritis patients and is related with recognition of
osteophytes in osteoarthritic joints during radiographic
examination and MRI49. It has also exposed to be
increased in synovial fluid before it can be spotted by
radiography55. Garnero etal found that enlarged rate of
development of joint damage was related with lower
baseline levels of serum PIIANP and higher baseline levels
of serum CTX-ll. Though, measured discretely, the
association of baseline levels of CTX-lIl with disease
progression was not significant®. This recommends that
biomarkers yield well outcomes when used in combination
rather than distinctly, and further support the idea of
developing a panel of biomarkers for osteoarthritis.
Biomarkers of type | and type Il collagen turnover were
active in monitoring short-term treatment retort, and
predicted radiographic progression after 1 year in 88% of
patients. This indicates that these proteins may be active
biomarkers in a clinical setting for monitoring arthritis
development and treatment.5!

Mesenchymal stem cell therapy

The determination of this study was to observe whether
MSC transplantation could converse the osteoarthritis
progression in the knee joint. Stem cell therapy comprises
of stem cell solation from adult tissues, theirs expansion in
vitro and transfusion back into the patient. It has been
postulated that factors secreted in the micro-environment
of injured tissue recruit stem cells to the site of active
disease and facilitate their differentiation into desired
cells.

MSCs, due to their multilineage  potential,
immunosuppressive activities, limited immunogenicity
and relative ease of growth and expansion in culture for
clinical use. Although MSCs were originally believed to be
important for hematopoietic stem cell (HSC) existence and
function, further studies confirmed their abilities to
separate into different types of cells (e.g. osteocytes,
chondrocytes and skeletal myocytes, as well as the cells of
the nervous system) 6263,

Two middle-aged men (55 and 65 years,) and two middle
aged woman (57 and 54years,) were designated for the
study. They had moderate to severe bilateral knee
osteoarthritis (mechanical pain of knees, aggravated with
walking or climbing stairs, gelling pain, crepitus, restricted
range of motion, limitation of joint motion, epiphyseal
bony hypertrophy, and X-ray signs of joint space narrowing
and osteophyte formation). They were fully explained
about the procedure, and after their signed written
consent, they entered the study. The following parameters
were checked before MSC replacement and at consecutive
controls: pain on VAS, time to walk to produce pain,
number of stairs to climb to produce pain, the resting time
to induce the gelling pain, the range of motion, the
instability (if existing) due to lateral and cruciate ligaments,
patellae crepitus, and the presence of synovial fluid.
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Novel treatments for early osteoarthritis of the Knee

The treatment of osteoarthritis continues to evolve. While
partial/total knee replacement remains the cornerstone of
treatment of end stage osteoarthritis, there is a huge
inhabitants of patients with aching knees and initial
arthritis for whom arthroplasty is unsuitable. Weight loss,
anti-inflammatory anesthetics, physiotherapy, usage of
sticks, and activity modification endure the basis of
treatment in this group. Several novel treatment
modalities in an attempt to clarify their recent role in the
managing of early osteoarthritis of the knee.

Low level laser therapy

Low level laser therapy (LLLT) is a light basis that creates
very clean light, of a single wavelength. The outcome is not
thermal, but slightly linked to photochemical responses in
the cells. A current meta-analysis revealed that the pooled
consequences display no effect of 1 month of LLLT on pain
or complete patient-rated assessment of disease activity.
Though, three trials showed positive effects on pain relief
and three trials found no effect. Lower dosage of LLLT was
got as active as higher dosage for dropping pain and
improving knee range of motion%. There is deficiency of
data on how LLLT effectiveness is affected by four
important factors: wavelength, treatment period, dosage
and site of application over nerves instead of joints.

POTENTIAL THERAPIES FOR THE FUTURE
Cytokines

The cytokines IL-1b and TNF a show a main role in the
inflammatory procedure related with cartilage damage in
osteoarthritis. IL-1b is happed as a precursor protein and
must be cleaved in order to be active. The enzyme
accountable for the cleavage is IL 1b converting enzyme
(ICE). An in-vitro study of ICE exposed that its inhibition
efficiently decreases the production of the active form of
IL-1b in OA cartilage and synovium®. An oral inhibitor of
ICE has been shown to be active in reducing osteoarthritis
harm in two mouse models®. Also, IA injection of IL-1
receptor antagonist (IL-1 Ra) has been exposed to produce
pain relief and enhanced function in people®’.

Growth factors

In  response to wound, chondrocytes synthesis
macromolecules to reparation damaged tissue. Growth
features like insulin-like growth factor-1 (IGF-1) contribute
to this reparation process. A pilot study of the usage of
recombinant IGF-1 in patients with severe osteoarthritis
initiate no modifications in pain or mobility when related
to a control group. As a outcome of high cost and
suboptimal delivery systems, these growth factors have
not undergone extensive medical testing. However,
interest remains, fueled by promising in-vitro outcomes.®®

Gene therapy

This includes inherited alteration of chondrocytes and/or
synovial cells to enable the production of cytokine
receptor antagonists (e.g. IL-1 Ra), thus rendering the
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cartilage/synovium resilient in vivo to cytokine - induced
degradation. Inherited alteration involves transfer of
genes using or in vitro strategies. The in vitro methods are
complex and include various steps including the removal of
synovium from the joint, transfection of the cells by a viral
or non-viral gene transference process and reintroduction
of the transfected cells into the joint. Though, such
reintroduced cells have only a transient effect and may
perish before any transgene expression occurs. In vivo
strategies meant at genetically enhancing chondrocytes or
their progenitors may improve transgene appearance and
could serve as a continual cause for cytokine receptor
antagonists.

Bisphosphonates

Bisphosphonates prevent osteoclasts directly, either by
growing cellular apoptosis or by disturbing the cell’s
metabolic activity. In osteoarthritis, they appear to act on
subchondral bone, where affected joints have reduced
bone mineral density and quality and there is enlarged
bone turnover like to that detected in patients with
osteoporosis. Primary studies using the bisphosphonate
risedronic acid have shown its probable use in dropping
joint space narrowing capacities.

Hormone replacement therapy

Epidemiological  studies recommend that post-
menopausal women are at increased risk for developing
OA. Estrogen may thus play a role in osteoarthritis
etiology. No randomized, prospective, controlled trials are
presently obtainable to assess the direct impact of HRT on
the basic progression of osteoarthritis. Furthermore, HRT
is not without risk. HRT cannot be recommended as a
treatment for osteoarthritis at the present time.

Matrix metalloproteinase inhibitors

MMPs are a collection of zinc-reliant on proteolytic
enzymes that reduce cartilage matrix macromolecules.
After excretion, MMPs are initiated by proteolytic
exclusion of their pro peptides. Once initiated, regulation
in the extracellular matrix is the role of tissue inhibitors of
matrix metalloproteinase inhibitors (TIMPs). Defective
regulation of MMPs may have a part in the pathogenesis
of osteoarthritis. Clinical trials consuming MMP inhibitors
to treat osteoarthritis have frequently come across
complications with toxicity and the change of such adverse
effects as arthralgia, myalgia and tendonitis. This
mandatory patient removal from trials. Antibiotics of the
tetracycline class (counting doxycycline and minocycline)
have been initiate to inhibit MMP action and have likewise
compact the severity of osteoarthritis in animal models.
Their clinical practice in reducing the progression of
osteoarthritis is being explored.

Nitric oxide

Extra making of nitric oxide (NO) and its by-products
(reactive oxygen species ROS), in response to irritation, are
supposed to be involved in the pathogenesis of
osteoarthritis. One of the enzymes responsible for its
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fusion is inducible NO synthase. Dropping extra production
of NO may alleviate OA signs and halt disease
development. Animal studies on therapeutic doses of the
inducible NOS inhibitor N-aminoethyl-L-lysine have been
exposed to decrease the size | of cartilage lesions and the
occurrence of osteophytes in a dose- dependent manner®®,
Also, inducible NOS knock-out mice have been exposed to
be resilient to experimental osteoarthritis’.

Artificial meniscus

Initial animal studies and mechanical trials via a polyvinyl
alcohol-hydrogel (PVA- H) non-natural meniscus displayed
encouraging outcomes’t. Mechanical trials using a higher
water content PVA-H displayed viscoelastic behavior like to
that of human meniscus and its frictional factor against
natural articular cartilage was also operative. Also, primary
outcomes of animal studies recommend it may
interruption the onset of osteoarthritis meniscectomy.

CONCLUSION

Osteoarthritis is a chronic progressive disease that is one
of the leading causes of disability among elderly
populations throughout the world. It causes pain, disability
and impaired movement. While there are several
therapies available for symptomatic treatment that
mitigate pain, there are no medicines that can reverse or
halt the progression of the disease. This pharmaceutical
gap must be addressed in order to decrease the burden of
OA. One major reason for this gap is because there is a lack
of effective biomarkers and diagnostics for OA, which
makes it difficult to diagnose, track progression of, and
monitor improvements in the patient’s condition. Future
research should be directed at addressing this gap in
diagnostics and biomarkers which will improve disease
monitoring and allow the development of medicines that
can reverse the progression of this high-burden condition.
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