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Summary

Background: Cartilage intermediate layer protein 2 (CILP2) is a monomeric glycoprotein that is mostly
expressed in the intermediate zone of articular cartilage and can be detected in the extracellular matrix
(ECM). The level of CILP2 in serum and its quantity on the articular cartilage surface and throughout
the articular cartilage indicates the potential utility of CILP2 for investigation as a biomarker for determining
cartilage deterioration in joint disorders. The CILP2 measurement of changes in cartilage biomarkers may be
an effective and sensitive tool for detecting the early development of knee osteoarthritis (KOA) in people
at risk for KOA. Changes in CILP2 levels may be beneficial for the early diagnosis of KOA, as CILP2 appears
to be linked to cartilage thickness reduction in people who are more likely to develop KOA. Platelet rich
plasma (PRP) effectiveness of transforming growth factor, platelet-derived growth factor, and the vascular
endothelial growth factor is thought to be related to their release. Because of their capacity to increase matrix
formation,growth factors have been widely researched for OA and cartilage regeneration. Hyaluronic acid
(HA) is a glycosaminoglycan polymer composed of N-acetyl glucosamine and D-glucuronic acid disaccharide
molecules. Early embryonic development, inflammatory, wound repair, cell differentiation, and viscoelasticity
are all affected by HA, and other biological processes The study was aimed to evaluate effecte of CILP2
levels after intraarticular injecting pure platelet-rich plasma and hyaluronic acid into patients with early
knee osteoarthritis.

Materials and Methods: BT LAB kits were used to assess the serum CILP2 level. The experimental
investigation included 18 control groups, 10 HA injections, and 21 pure PRP injections. age ranged from 35
to 75. The study was exluded all individuals with advanced osteoarthritis in the knee, COVID-19, diabetes,
and autoimmune diseases. the time frame running from November 2021 until June 2022. Other variables
in our research were age, gender, family history, use of antihypertensive medications or medications for other
disorders, and body mass index (BMI).

Results: The findings of this study demonstrate elevated CILP2 levels in patients with early KOA before
treatments injection compared with the healthy control. After treatments injection, the level of CILP2 was
decreased compared with before injection.
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Conclusions: CILP2 could be one of the prognostic signs of early KOA.
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Introduction

One of the biggest synovial joints in the human body is the knee. It consists of bones such as (the distal femur,
proximal tibia and patella), cartilage (articular cartilage and hyaline cartilage), ligaments and synovium, where
this membrane lubricates and delivers the necessary nutrition to the avascular cartilage (1). Knee osteoarthritis
(KOA) is a condition that progresses over time and is a primary cause of physical impairment (2). People who suffer
from recurrent knee pain (such as slow walking and inability to stand) report more frequent knee pain than those
with gradual onset knee osteoarthritis (3).

Excessive joint stresses, articular cartilage abnormalities, and subchondral bone deformities can cause KOA.
High metabolic activity increases the activity of inflammatory reactions, which leads to the destruction of articular
cartilage and subchondral bone (4). Chondrocytes release several inflammatory cytokines that act together to induce
the creation of cartilage-degrading enzymes. Interleukin-1 (IL-1beta), tumour necrosis factor (TNF-alpha),
and interleukin-6 are all important cytokines (IL-6) (5). Compared to established KOA, early KOA of the knee is
characterized by indications and symptoms that may be sporadic and restricted. It at least predicts radiographic
KOA (6). A high risk of developing early OA exists in several populations (7), Young people with meniscal tears
are one example. Patients with trochlear dysplasia and patellar instability are another (8).

To confirm and characterize joint involvement, and to rule out pain and functional limitations, all patients
with knee discomfort should be investigated.syndromes brought on by other reasons.alone or in combination,
persistent knee discomfort with MRI results indicating that the first and primary symptom is OA. In the morning,
after a period of inactivity, or especially in the evening, patients with early OA also feel stiff (9). stage of the illness
using current conventional diagnostics, namely radiographic examination, when there are significant cartilage
changes in the knee joint (e.g. shrinking of the articular surface in the knee and growth of osteophytes). Patients
frequently have functional limitations and discomfort markers for cartilage by this stage. Cartilage intermediate
layer protein 2 (CILP2) might be useful (10). KOA progression before symptoms of the significant structural disease
is highlighted using conservative methods (11).

While cartilage variables may accelerate OA advancement in some people, bone or inflammation-related factors
may accelerate OA progression in others (12). Both have changed the production and breakdown of components
of the skeletal matrix and are involved in metabolic changes in tissues linked with the joints in various phases
of incident OA (13). Several molecular indicators of cartilage turnover have previously been useful in determining
patients of joint danger degeneration (14). The radiographically measured knee OA degree is strongly linked
with cartilage oligomeric Matrix protein (COMP) serum concentrations, which binds Collagen II (15). As evaluated
by magnetic resonance imaging, COMP levels in the blood and the carboxy-terminal neoepitope of type II collagen
produced by collagenase are linked to knee joint deterioration and osteoarthritis. In addition, C-peptide of type II
collagen, commonly utilized as a urine biomarker for joint cartilage degeneration, was higher in OA patients than
in controls (16). Early incidence and development of knee OA are predicted by a collagenase-generated peptide
of the human type II collagen test (17). in a mouse OA model, serum levels of CILP2 were lower (18).

CILP2 is a monomeric glycoprotein in the extracellular matrix (ECM) primarily expressed in the articular
cartilage's intermediate zone (19). The RNA and protein expression of CILP2 in cartilage and non-cartilaginous
tissues is poorly understood. CILP2 has a restricted mRNA dispersion at the surface. During the mouse articular
cartilage formation, confined to the articular cartilage's middle zone with the maturation of meniscal cartilage,
we demonstrate that CILP2 is a glycoprotein that undergoes proteolytic processing in the same way the protein
CILP1 is found in articular cartilage in humans. Ultrastructure investigations revealed that CILP2 might have a role
in linked Collagen VI-containing superstructures. Importantly, CILP2 transcriptional activation in a mouse
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experimentally induced was increased in mechanically caused osteoarthritis. Down-regulated, implying a role
for CILP2 depletion in the arthritis pathophysiology; Furthermore, CILP1 and CILP2 are expressed in skeletal
muscle for the first time, indicating that the CILPs may play new functions in no cartilaginous tissue ECM formation
and function (18).

The decrease of CILP2 in the cartilage of people with osteoarthritis and the expression of CILP2 on the surface
of the articular cartilage and throughout the articular cartilage suggest that CILP2 may be useful for investigation
as a biological marker for determining cartilage degradation in joint disorders. In injured cartilage, the C-terminal
polypeptide of CILP2 was recently susceptible to the degradation of a specific metalloprotease (20). Finally, it can
be concluded that for people who have an increased risk of developing osteoarthritis in the knees, measuring changes
in cartilage biomarker CILP2 may be an effective and sensitive tool for detecting the early development of knee
osteoarthritis. A previous knee injury can expect increased meniscus thickness (21).

Current therapy for osteoarthritis includes non-steroid anti-inflammatory medications, corticosteroids,
viscosupplementation, glucosamine, and chondroitin sulfate (22). These drugs have an asymptomatic impact on OA,
and therapy options that will affect cartilage deterioration and the illness are being explored. This field involves
looking at cytokines, metalloproteinase inhibitors, growth factors, nitric oxide, and gene therapy (23). This study
will include two treatments, the most used for osteoarthritis of the knee joint: pure-platelet-rich plasma and
hyaluronic acid (HA).

Methods

Sample collection: In the period between November 2021 to June 2022, interventional examinations were
conducted on patients diagnosed with osteoarthritis of the knee, and their number was (31) patients, based on the type
of therapy divided into two groups that we gave them. The first group consisted of (10) patients, the hyaluronic
acid treatment group, where they were examined before and after the injection for (6) weeks. The second group
consisted of (21) patients, the pure platelet-rich plasma treatment group, and they were also examined before and after
the injection. The average age of the participants in this study was between (35-75) years. They were selected
and diagnosed by doctors in private clinics in Al-Diwaniyah city.

Study Design

Interventional study was used to study the effect of intervention treatment on patients with KOA and compare
it with control group in non-randomized clinical trials in medical clinics at Al-Diwaniyah Governorate.

Inclusion criteria: People diagnosed with early osteoarthritis of the knee.

Exclusion Criteria: All patients with diabetes mellitus, autoimmune disease, advanced knee osteoarthritis
and COVID-19 were excluded from this research. Due to the dysregulation of the immune system, the levels
of cytokines are abnormal in these diseases and thus affects the diagnostic role of (CILP2).

Blood collection: This process was done twice on each patient. Once before injecting the treatment and once
after the therapy for six weeks. In each blood draw, about (5) ml of blood is collected from each patient who
participated in the study by vein puncture. After that, put into a gel tube, leaving the blood at room temperature
stable min. The blood was separated by centrifugation at 6300 g. Then was, the serum Transfer to a labelled Eppendorf
tube and stored at -80°C until use. all experience Serum is needed. As for the patients who used the pure platelet-rich
plasma treatment, (10) ml was withdrawn from the vein of each patient and the plasma was extracted from it.

Cytokine Human CILP2: his level in the serum was estimated using BT LAB Kkits.
Assay Procedure

1 Comply with all instructions for preparing the reagents, standards, and samples. Before use, bring all reagents
to room temperature. The experiment is carried out at room temperature.
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Find out how many strips are needed for the test. To use, place the strips in the frames. The strips should be
kept between 2 and §°C.

Fill a standard well with 50 I of standard. It should be noted that a standard well already contains biotinylated
antibodies because they are present in the standard solution.

Add 50 ml of streptavidin-HRP to the sample wells and standard wells after adding 40 1 of sample and 10 1
of anti-CILP2 antibody to the test wells ( Not blank control well ). Mix thoroughly. Apply a sealant to the plate.
At 37°C, incubate for 60 minutes.

Take off the sealant and use a wash buffer to wash the plate five times. For each wash, soak wells in 300 pl
of wash buffer for 30 to 60 seconds. Aspirate or decant each well for automatic washing, then use wash

buffer to run each cycle five times. Place paper towels or another absorbent material nearby to blot the plate.

Fill each well with 50 1 of substrate solution A and 50 1 of substrate solution B. Plate should be incubated
for 10 minutes at 37 °C in the dark.

Fill each well with 50 1 of Stop Solution. The blue colour will instantly turn yellow.

Within 10 minutes of applying the stop solution, measure the optical density (OD value) of each well using
a microplate reader set to 450 nm.

Results

Based on the patient number it appears that females are more liable to develop early knee osteoarthritis (KOA)
problem more than males. Looking at patients' age, it has been noticed that the percentage of a male at age 30-39 was
significantly (P<0.001) higher than females, while at age 50-59 both males and females showed a higher percent more
than other age groups and it was significantly (P<0.001) higher in female more than male. While the lowest percentage
was noticed in the 70-79 years age group. For BMI it has been noticed that there was no consistent relationship between
age and BMI. However, patients at age 70-79 showed a sort of increase in their BMI more than other age groups, also
some had a significant increase (P<0.01-P<0.001) in BMI for a female more than males and vice versa (Table 1).

Table 1. Demographic parameters of studied patients.

Control Patients
Male Female Male Female i
15 3 11 20
Gender Number P<0.0001
83% 17% 35% 65%
Age
30-39 year N (7) 47% N (3) 100% N (4) 36% N (1) 5% P<0.001
40-49 year N (3) 20% / N (1) 9% N (2) 10% NS
50-59 year N (5) 33% / N (4) 36% N (9) 45% P<0.001
60-69 year / / N (1) 9% N (6) 30% P<0.0001
70-79 year / / N (1) 9% N (2) 10% NS
BMI
30-39 year 26+3 238+ 29.72 22.59+2 NS
40-49 year 294+2 / 2834+1 339+1 P<0.001
50-59 year 26.6+3 / 30.88+1 26.7+2 P<0.001
60-69 year / / 30.85+1 30.03+2 NS
70-79 year / / 34.01+1 3071 P<0.01
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Figure 1. Estimation of serum CILP2. (A) a comparison between control and patients' group, (B) an estimation plot that illustrates
the presence of a significant increase in the level of CILP2 in the patients' group as compared to control, (C) A comparison
between control and patients among different age groups showed the presence of a significant increase (P<0.0001) in the patients'
group more than control in all age subgroups.
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Figure 2. Estimation of CILP2 serum concentration after the injection of Pure-PRP and Hyaluronic acid (HA). A significant
decrease (P<0.05-P<0.0001) in the serum concentration of CILP2 as compared to before injection. However, the concentration

was significantly (P<0.0001) higher than the control.
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Figure 3. Estimation of CILP2 serum concentration after the injection of Pure-PRP and Hyaluronic acid (HA). No significant

difference was found between males and females after the injection.
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Figure 4. Estimation of CILP2 serum concentration after the injection of Pure-PRP and Hyaluronic acid (HA) among the different
age groups. A significant decrease in the serum concentration of CILP2 after the injection for all age groups. However,
the concentration was significantly higher in the (70-79) age group than in other groups indicating a slow improvement

for older patients.
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Figure 5. Simple linear regression shows a strong correlation between CILP2 level and age (r=0.9, P<0.05).

Discussion

Knee osteoarthritis (KOA) is the most common cause of physical impairment in the elderly (24). Knee-related
disability Pain, comorbidity, pathophysiology, socio-demographic, psychological, and social variables are likely to have
a role in osteoarthritis (25). OA can affect any joint. However, the knee is the most usually affected. Platelet-rich
plasma therapy is one of the latest methods used to treat knee osteoarthritis (26). It is characterized by being easy
to prepare by separating it from the patient's blood, and there are no side effects resulting from its use as a treatment
(27). The platelet-rich plasma contains growth factors that help in the differentiation and regeneration of bone
and cartilage cells in the knee joint and stimulates its repair (28).

Hyaluronic acid is also one of the well-known treatments for the roughness of the knee joint. It reduces
the pain level, facilitates the joint's movement, and provides the possibility to re-form the cartilage and bone cells
in the joint (29). Changes in CILP2 levels may be beneficial for the early diagnosis of knee OA, as CILP2 appears
to be linked to cartilage thickness reduction in people who are more likely to develop knee OA (30).

This study consists of two main groups. The first group is the patients injected in the knee joint with pure-
platelet-rich plasma treatment. The second group is the patients for whom the knee joint is injected with hyaluronic
acid treatment.

In this study, an elevated serum CILP2 level was observed in patients with early osteoarthritis of the knee.
The findings are consistent with prior research (21). The study found a significantly reduced total cartilage thickness,
with the tibiofemoral and lateral cartilage bodies experiencing the highest volume losses. The thickness of the cartilage
of volleyball players over 40 years of age was reduced on MRI scans obtained initially and after a follow-up period
of 2 years. In volleyball players, there were higher levels of CILP2. Interestingly, these levels seemed to correlate
with reduced cartilage thickness in people more likely to develop knee osteoarthritis.

And consistent with (31), CILP2 levels in the blood appear to be linked to cartilage loss in those at a higher
risk of developing knee osteoarthritis.

When the first group of patients was injected with pure platelet-rich plasma, a decrease in the level of CILP2
was observed in the serum after six weeks. The improvement of the cartilage condition could explain this due
to the structural effect of the treatment. The findings are consistent with (32). Because of its three recognized
biological features, pure-PRP is a therapy for cartilage injuries and symptom relief. Pure-PRP, for starters, has an anabolic
impact on chondrocytes, MSCs, and synoviocytes, leading to increased cell proliferation, cartilaginous ECM
buildup, and HA production. Second, platelet rich plasma (PRP) might be used as a bioactive cell scaffold to fill
gaps and aid cartilage repair. Finally, pure-PRP can reduce inflammation and improve OA symptoms with a clinically
acceptable safety profile.
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Also, when using hyaluronic acid (HA) as a treatment after injecting it into the knee that suffers from early
osteoarthritis, we noticed a decrease in the level of CILP2 in the blood. HA treatment can explain this effect, which
reduces pain and inflammatory cytokines and stimulates repair processes. This is consistent with the study (33).
Hyaluronic acid (HA) injections into the joints are meant to improve the synovial fluid's viscoelastic characteristics
and reverse the pro-inflammatory pathways brought on by OA.

Estimation of CILP2 serum concentration after the injection of Pure-PRP and Hyaluronic acid (HA).
No significant difference was found between males and females after the injection. This means that this study needs
a longer period to collect more samples through which the difference in response between the two sexes can be
found contradicts the study (34) KOA becomes more common as people age, and women have greater rates than
males, especially beyond 50 years old.

Estimation of CILP2 serum concentration after the injection of Pure-PRP and Hyaluronic acid (HA) among
the different age groups. A significant decrease in the serum concentration of CILP2 after the injection for all age
groups. However, the concentration was significantly higher in the (70-79) age group than in other groups indicating
a slow improvement for older patients. This is consistent with the study (35-37). As fewer live, active cells respond
to the growth factors generated by pure-PRP, older age and high grades of KOA are likely to have worse responses
to pure-PRP and HA injection.

The evaluation of CILP2 in the serum of patients with early KOA has been observed between different sexes
between different age groups, and a significant difference was found (P < 0.05-P < 0.01) between males and females
in all age groups. The level in women was higher than in males; this study corresponds to(38—40). Women are more
likely to develop KOA than men as they age, especially after age 50 years. This explains the rise in CILP2 level
as a function of disease progression.

No clear difference was found between pure-PRP and HA injections. These results are consistent with the results
of studies (41-43). There is no difference in the effect of HA and pure-PRP injections on patients with early knee
osteoarthritis. This contradicts studies (44—46) that PRP injections are more effective and beneficial in treating
carly osteoarthritis of the knee joint than hyaluronic acid. The experimental studies on the use of biological therapy
has increasing advanced with the introduction of cell-based or cell free therapy, such as, stem cells, cell secretome,
and cell exosomes (47-49).

Conclusions
CILP2 could be one of the prognostic signs of early KOA.
Recommendations

This study could recommend the following:

1 Studying the relationship between more cytokines, hyaluronic acid and pure platelet-rich plasma treatments
and their effect on osteoarthritis of the knee.

2 Comparing the effect of more injected treatments such as stem cells, corticosteroids, and others with the effect
of injecting hyaluronic acid and pure platelet-rich plasma.

3 Study of the genetic pool of (CILP2) in patients with early KOA to provide the genetic prognosis.
4 The use of synovial fluid instead of blood in the detection and diagnosis of early knee osteoarthritis.
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