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Abstract

Background Early knee osteoarthritis, which causes the degeneration of
articular cartilage and subchondral bone, is a disease that worsens with time
and is a major contributor to physical disability. Several inflammatory cy-
tokines released by chondrocytes work in concert to trigger the production
of enzymes that break down cartilage. A pro-inflammatory cytokine called
interleukin-1β (IL-1 β ) accelerates cartilage breakdown after trauma, re-
duces matrix production, and results in chondrocyte death. Dendritic cells
and macrophages are the main sources of IL-1β. On the other hand, os-
teoblasts, periodontal ligament cells, and gingival fibroblasts have the abil-
ity to release IL-1β. Treatment pure- platelet rich plasma (P-PRP) effec-
tiveness of transforming growth factor, platelet-derived growth factor, type
I insulin-like 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 poly-
mer 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 biologi-
cal processes.
Materials and Methods Elabscience kits were used to assess the serum
IL-1β level. The experimental investigation included 18 control groups, 10
HA injections, and 21 pure PRP injections. age ranged from 30 to 80. The
study was excluded 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 medica-
tions for other disorders, and body mass index (BMI).
Results The findings of this study demonstrate elevated IL-1β levels in
patients with early KOA before treatments injection compared with the
healthy control. After treatments injection, the level of IL-1β was decreased
compared with before injection.
Conclusions IL-1β could be one of the prognostic signs of early KOA
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1 Introduction

The knee is one of the largest synovial joints in the
human body. It is made up of ligaments, synovium,
articular cartilage, and hyaline cartilage, which lubri-
cates and supplies the avascular cartilage with the nu-
trients it needs. Bones include the distal femur, proxi-
mal tibia, and patella [1]. Knee osteoarthritis (KOA) is
a condition that progresses over time and is a primary
cause of physical impairment [2]. The frequency of
knee pain is higher in people with recurring knee pain
than in those with osteoarthritis of the knee that de-
velops gradually [3].
Excessive joint stresses, articular cartilage abnormal-
ities, and subchondral bone deformities can cause
KOA. High metabolic activity increases the activity of
inflammatory reactions, which leads to the destruc-
tion 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 β (IL-1β), tumor
necrosis factor (TNF-alpha), and interleukin-6 are all
important cytokines (IL-6) [5]. Compared to estab-
lished 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 dys-
plasia and patellar instability are another [8]. To con-
firm 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 indicat-
ing 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].
Interleukin-1β is one of the most prominent pro-
inflammatory cytokines involved in OA pathogene-
sis. This protein has a molecular weight of 17.5 kDa
[10]. Macrophages and dendritic cells are the prin-
cipal producers of IL-1β. Gingival fibroblasts, peri-
odontal ligament cells, and osteoblasts, on the other
hand, can release IL-1β [11]. The secretion of IL-1β
is unique. The cytokine is first produced as a pro-
protein, which caspase-1 subsequently proteolyzes
into its active form. In response to molecular pat-
terns associated with pathogens, the inactive precur-
sor pro-IL-1β is produced [12]. Ning et al.,[13] have
been showed In 23 individuals with medial knee OA,
researchers looked at the expression of IL-1β. They
discovered this through. According to immunohis-
tochemistry research, IL-1β expression is high in the
per meniscal lining and subliming of the medial per
meniscal substantial positive result was found in the

synovial tissue samples analyzed. The breadth of the
joint space has a link with the width of the joint area.
Various levels were also adversely associated with
femorotibial joint alignment.
In research evaluating the consequences of intra ar-
ticular HA therapy in individuals with KOA, IL-1β
is utilized to measure intervention success. Over six
months, there was a significant(-ve) connection be-
tween increases in IL-1β in synovial fluid and a de-
crease in pain intensity [14] IL-1β prevents the syn-
thesis of aggrecan and type II collagen, two cru-
cial cartilage building blocks [15]. The two pri-
mary cytokines implicated in the physiopathology of
OA are IL-1β and anti-TNF alpha. The former has
been demonstrated to induce the production of met-
alloproteases, limit the activity of extracellular ma-
trix protein growth factors, increase cell adhesion
molecules’ expression, and stimulate the creation of
other pro-inflammatory cytokines, including TNF-
alpha and IL-6 [16]. It will be used in research as
a biochemical marker representing pro-inflammatory
cytokines. An autologous blood product with a high
percentage of platelets is called platelet-rich plasma.
It is believed that the release of the growth factors
transforming growth factor, platelet-derived growth
factor, type I insulin-like growth factor, and vascular
endothelial growth factor affects how well they work
[17]. Because of their capacity to increase matrix for-
mation, growth factors have been widely researched
for OA and cartilage regeneration. The recruitment of
chondrogenic cells, promoting proliferation, and im-
proving cartilage matrix production is linked to the
effectiveness of growth factors in cartilage regenera-
tion [18].
Hyaluronic acid (HA) is made from either collected
rooster combs or in vitro bacterial fermentation [19].
Synovial fluid (SF) and cartilage matrix component.
HA is produced by synovial cells, fibroblasts, and
chondrocytes and secreted into the joint. HA im-
proves the viscosity and elasticity of SF. The syn-
ovial fluid absorbs shocks in the joint during rapid
movement and acts as a viscous lubricant that pre-
vents friction during slow movement. All this oc-
curs only with the presence of an appropriate concen-
tration of hyaluronic acid in the synovial fluid [20].
HA is a glycosaminoglycan polymer composed of N-
acetyl glucosamine and D-glucuronic acid disaccha-
ride molecules. It may be found in mesenchymal, mu-
cosal, and brain tissues, and it is crucial for the extra-
cellular matrix [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 cy-
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tokines, metalloproteinase inhibitors, growth factors,
nitric oxide, and gene therapy [23]. This study will in-
clude two treatments, the most used for osteoarthritis
of the knee joint: Pure-PRP and HA.

2 Methods

2.1 Subject

2.1.1 Patients

In the period between November 2021 to June 2022,
interventional examinations were conducted on pa-
tients diagnosed with early knee osteoarthritis, 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 [21] patients was pure
platelet-rich plasma treatment group, where they
were examined before injection and after the injection
for 6 weeks. The second group consisted of 10 pa-
tients, the hyaluronic acid treatment group, and they
were also examined before injection and after the in-
jection. The average age of the participants in this
study was between (30-80) years. They were selected
and diagnosed by the doctors in private clinics in Al-
Diwaniyah Governorate, Iraq.

2.1.2 Control

The control group of 18 healthy individuals was gath-
ered. The study’s range for the average age. Was from
30 to 80 years old .

2.1.3 Study Design

The interventional study was used to find out the ef-
fect of interventional treatment on patients and com-
pare it with the control group in non- randomized
clinical trials in private clinics in Al-Diwaniyah Gov-
ernorate, Iraq.

Inclusion criteria: People diagnosed with early os-
teoarthritis of the knee via specialist doctors.

Exclusion Criteria: All patients with diabetes
mellitus, autoimmune disease, advanced knee os-
teoarthritis and COVID-19 were excluded from this
research. Due to the deregulation of the immune sys-
tem, the levels of cytokines are abnormal in these dis-
eases and thus affects the diagnostic role of IL-1β.

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, By puncturing a vein, each patient who took
part in the trial had roughly (5) ml of blood taken. Af-
ter 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 Trans-
fer to a labeled 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.
Interleukin-1 β his level in the serum was estimated
using Elabscience kits.

2.1.4 Assay Procedure

1. he wells of the first two columns were supple-
mented with the typical working solution: The
wells received 100 µL of each solution concentra-
tion in duplicate, side by side. Following that,
samples (100µL for each well) were introduced to
the remaining wells. The sealer was applied to the
plate, which was then incubated for 90 minutes at
37 ◦C.

2. The wells were cleaned of any remaining liquid,
and 100 µL of detecting Ab solution was intro-
duced to each well. The sealer was applied to the
plate, it was gently mixed, and it was incubated at
37◦C for an hour.

3. 350 µL of washing buffer solution was applied to
the wells for 1-2 minutes at room temperature and
then decanted from each well after the solution
had been aspirated from the plate. Three times
the washing stages were carried out.

4. Each well received 100 µL of enzyme conjugate
solution, and the plate was sealed. then 30 min-
utes of incubation at 37 ◦C.

5. From the plate, the solution was decanted. Five
times the washing process was carried out.

6. The reagent for the substrate was poured into the
wells at a volume of 90 µL. 15 minutes at 37◦C
were spent incubating the plate with a fresh sealer.

7. Wells received a 90µL stop solution addition. 8-
A plate reader operating at 450 nm was used to
calculate the OD value.

3 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 pa-
tients’ 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 fe-
males showed a higher percent more than other age
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groups and it was significantly (P<0.001) higher in fe-
male 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 rela-
tionship 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 in-
crease (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
P

Male Female Male Female

Gander Number
15 3 11 20

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) 30% NS

BMI
30-39 year 26 ±3 23.8±2 29.7±2 22.59±2 P<0.001
40-49 year 29.4±2 / 28.34±1 33.9±1 NS
50-59 year 26.3±2 / 30.88±2 26.7±2 P<0.001
60-69 year / / 30.85±1 30.03±2 NS
70-79 year / / 34.01±1 N(2) 30.7±1 P<0.01

3.1 Evaluation of the IL-1β in patients
with knee osteoarthritis before injec-
tions

1. Evaluation of the IL-1β in patients with early knee
osteoarthritis before injection showed a signifi-
cant (P < 0.0001) rise of IL-1β level in patients
compared to control .shown in Figure 1 A,B. Es-
timation of IL-1β between different age groups
showed a significant difference (P < 0.0001) be-
tween 30-39 years, 40-49 years, 50-59 years, 60-69
years and 70-79 years compared with the control
group. shown in Figure 1 C.

Figure 1: Estimation of serum IL-1β before injection. (A)
a comparison between control and patients’ group, (B) an
estimation plot that illustrates the presence of a significant
increase in the level of IL-1β in the patients’ group as com-
pared to control.(C) A comparison between control and pa-
tients among different age groups .

2. Evaluation of serum IL-1β between the two differ-
ent gender among the different age groups before
injection .There was a significant difference (P <
0.05-P < 0.01) between males and females in all
age groups. shown in Figure 2

Figure 2: Evaluation of serum IL-1β in patients with early
knee osteoarthritis (KOA) before injection between the two
different gender among the different age groups. There is a
significant difference (P < 0.05-P < 0.01) between men and
women in all age groups.

3.2 Evaluation of IL-1β in patients with
KOA after injections

1. Evaluation of IL-1β in patients with early KOA
after injections of Pure-PRP and hyaluronic acid
(HA) There was a significant (p<0.05-P<0.0001)
lowering IL-1β concentration compared to what
it was before injection. While the concentration
was significantly (P<0.0001) higher than control as
shown in Figure 3
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Figure 3: Estimation of IL-1β serum concentration after the
injection of Pure-PRP and Hyaluronic acid (HA). There is a
significant lowering (P < 0.05-P < 0.0001) IL-1β in the blood
compared to what it was before injection. However, the
concentration was significantly (P<0.0001) higher than con-
trol.

2. Estimation of IL-1β serum concentration after the
injection of Pure-PRP and Hyaluronic acid (HA).
no significant differences between male and fe-
male after injection . as shown in Figure 4.

Figure 4: Estimation of IL-1β serum concentration after the
injection of Pure-PRP and Hyaluronic acid (HA). There are
no significant differences between male and female after in-
jection.

3. Evaluation of IL-1β serum concentration after the
injection of Pure-PRP and Hyaluronic acid (HA)
among different age group. A significant decrease
in serum IL-1β concentration after injection for all
age groups. However, a higher concentration is
observed in the age group (70-79) than in the other
groups indicating slow improvement in older pa-
tients as shown in Figure 5.

Figure 5: Estimation of IL-1β serum concentration after the
injection of Pure-PRP and Hyaluronic acid (HA) among dif-
ferent age group.

A significant decrease in serum IL-1β concentra-
tion after injection for all age groups. However, a
higher concentration is observed in the age group
(70-79) than in the other groups indicating slow
improvement in older patients.

4 Discussion

The most frequent physical disability in older peo-
ple is knee OA [24]. Knee-related impairment os-
teoarthritis is likely to be influenced by pain, comor-
bidities, pathophysiology, socio-demographic, psy-
chological, and social factors [25]. Although OA can
affect any joint, it most frequently affects the knee. As
individuals age, knee OA becomes more prevalent,
and women are more likely than men to have it, es-
pecially after the age of 50 [26].Platelet-rich plasma
therapy is one of the latest methods used to treat os-
teoarthritis of the knee [27] It is characterized by be-
ing easy to prepare by separating it from the patient’s
own blood, as well as there are no side effects result-
ing from its use as a treatment [28]. The platelet-rich
plasma contains growth factors that help in the dif-
ferentiation and regeneration of bone and cartilage
cells in the knee joint and stimulate its repair [29].
hyaluronic acid is also one of the well-known treat-
ments for the roughness of the knee joint and works
to reduce the level of pain and facilitate the move-
ment of the joint and provides the possibility to re-
form the cartilage and bone cells in the joint [30]. This
study consists of two main groups The first group is
the patients who are injected in the knee joint with
platelet-rich plasma treatment. The second group is
the patients for whom the knee joint is injected with
hyaluronic acid treatment.

Interleukin-1β

Interleukin-1β is a pro-inflammatory cytokine that
plays a vital part in the complicated immune re-
sponse to pathogens, abnormal cells, inflammatory
stimuli, and tissue damage [31]. Interleukin-1β is
one of the most important pathological and diagnos-
tic signs of inflammation in osteoarthritis in the knee
[32]. Kapoor et al., [33] A high level of IL-1β con-
centration was identified in osteoarthritis of the knee,
which is one of the explanations Reduced cartilage
and bone component formation in the joint. In ad-
dition, IL-1β stimulates the production of a variety of
cytokines and chemokines Inflammation IL-6 and IL-
8,. Yang et al., [34] showed elevated levels of IL-1β
in the blood and synovial fluids of arthritis patients.
In knee OA caused by chronic anterior cruciate liga-
ment insufficiency, IL-1β in synovial fluid is linked to
an increased risk of chondral destruction [35] . MMPs
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such as MMP-3 and MMP-13 are activated by IL-1β,
which leads to matrix disintegration [36].
The IL-1β converting enzyme (caspase-1) is in charge
of cleaving IL-1β and thereby activating it [37]. The
catabolic reaction is fueled by abnormal amounts of
IL-1β, which is generated primarily by activated syn-
ovial cells, mononuclear cells, and articular cartilage.
By stimulating the production of additional cytokines
(IL-8, IL-6, prostaglandin E2, and nitric oxide) that
Stimulation of the breakdown of cartilage matrix [38].
In general, IL1β is strongly expressed in the joint car-
tilage, synovium, and meniscus in people with KOA
[39].In the first group of the study, it was observed
that the level of interleukin-1β decreased significantly
after injecting the knee joint with platelet-rich plasma
treatment ,It is in agreement with the results Yiying
Qi et al., [40] . impacts as seen Chen et al.,[41] Previ-
ous research has shown mixed results on the involve-
ment of Pure-PRP in cartilage cell regeneration, as
well as beneficial. Knee ligament cells had a stronger
ability to proliferate and migrate after being treated
with pure-platelet-rich plasma, and their chondrocyte
genes were marginally elevated. Pure-PRP boosted
cell proliferation, collagen and aggrecan levels, ac-
cording to a study Moussa et al.,[42].
Fortier et al., [43] which shaw Platelet activation can
result in the release of growth factors that stimulate
cartilage matrix production, as well as enhanced cell
proliferation, migration, and phenotypic alterations.
Wang et al., [44] PRP therapy Chondrogenic Progen-
itor Cells also have a higher intrinsic chondrogene-
sis and proliferation capacity . Previous studies by
Ishida et al., and Zellner et al., [45, 46] have reported
the restorative benefits of PRP and various growth
factors for meniscal repair, including PDGF and TGF.
PRP has been suggested as a potential biostimulator
for knee tissue regeneration due to its beneficial ben-
efits, according to a study by Lee et al., Mishra et al.,
and Tumia & Johnstone., [47–49]. according to study
Wu et al., [50] pure-PRP may thus protect chondro-
cytes from IL1 β -induced degeneration. When the
second group was injected with hyaluronic acid treat-
ment, a decrease in the concentration of interleukin-
1β was also observed [51] This is consistent with say-
ing kataoka et al., [52] that the down-regulation of IL-
1β and MMP-3 in the synovium during early KOA
development is one of the mechanisms of HA’s thera-
peutic benefits. In an in vitro study, Sasaki et al., [53]
showed IL-1β boosted MMP-1 and MMP-3 mRNA
expression in human synovial cells, while HA signif-
icantly inhibited it. By coating the cell surface, HA
may prevent IL-1β from attaching to its membrane-
bound receptors, reducing MMP synthesis. Accord-
ing to the findings, HA may prevent bone and car-
tilage destruction in inflammatory joints by lower-
ing MMP-1 and MMP-3 production. In addition,

hyaluronic acid is one of the inhibitors of interleukin-
1β converting enzyme (caspase-1), and this explains
the low level of interleukin-1β after injection [36].
It was observed that the decrease in the level
of interleukin-1β after the injection of platelet-rich
plasma is not significantly different after the injec-
tion of hyaluronic acid. These results are contradic-
tory that Cole BJ et al., [54] revealed that hyaluronic
acid and pure-Platelet Rich Plasma intra-articular in-
jections both decreased Osteoarthritis symptoms at
any time point, and that Platelet Rich Plasma’s anti-
inflammatory characteristics were clearly superior
than those of hyaluronic acid. It also corresponds
to Kon et al., [55] In early degenerative knee OA,
researchers compared Pure-PRP and hyaluronic acid
injections and found that PRP injections were more
effective than hyaluronic acid injections in reducing
pain and symptoms and enhancing articular func-
tioning over time.
No clear difference was found between pure-PRP and
HA injections. These results are consistent with the
results of studies [56–58]. There is no difference in
the effect of HA and pure-PRP injections on patients
with early knee osteoarthritis. This contradicts stud-
ies [59–61] that PRP injections are more effective and
beneficial in treating early osteoarthritis of the knee
joint than hyaluronic acid.

5 Conclusion

Interleukin-1β could be one of the prognostic signs of
early KOA.

Recommendations

This study could recommend the following:

1. Studying the relationship between more cy-
tokines, HA and Pure -PRP 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 HA and Pure-PRP.

3. Study of the genetic pool of IL-1 β 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 osteoarthri-
tis.

Funding

The study was funded by the researchers themselves.

www.biomedbiochem.com

https://biomedbiochem.com/


EVALUATION OF THE EFFECT OF INJECTIONSOF BOTH PLATELET-RICH PLASMA AND HYALURONIC ACID IN PATIENTS 45

Acknowledgements

The University of Al-Qadisiyah/College of
Medicine’s facilities helped us increase the caliber
of this study, for which the authors are quite appre-
ciative.

Conflict of Interest: No conflicts of interest exist
between the authors and the publication of this
work.
Ethical consideration: The ethical committee
approved the study at the University of
Al-Qadisiyah.

References

[1] Andrews G, Basu A, Cuijpers P, Craske M,
McEvoy P, English C, et al. Computer
therapy for the anxiety and depression dis-
orders is effective, acceptable and practi-
cal health care: an updated meta-analysis.
Journal of anxiety disorders. 2018;55:70-8.
doi:10.1016/j.janxdis.2018.01.001. [Backref page 40]

[2] Cross M, Smith E, Hoy D, Nolte S, Ackerman
I, Fransen M, et al. The global burden of
hip and knee osteoarthritis: estimates from the
global burden of disease 2010 study. Annals
of the rheumatic diseases. 2014;73(7):1323-30.
doi:10.1136/annrheumdis-2013-204763. [Backref
page 40]

[3] Driban JB, Harkey MS, Barbe MF, Ward RJ,
MacKay JW, Davis JE, et al. Risk factors and the
natural history of accelerated knee osteoarthritis:
a narrative review. BMC musculoskeletal dis-
orders. 2020;21(1):1-11. doi:10.1186/s12891-020-
03367-2. [Backref page 40]

[4] Yang S, Sun M, Zhang X. Protective Effect
of Resveratrol on Knee Osteoarthritis and its
Molecular Mechanisms: A Recent Review in Pre-
clinical and Clinical Trials. Frontiers in Pharma-
cology. 2022;13. doi:10.3389/fphar.2022.921003.
[Backref page 40]

[5] Tehranzadeh J, Booya F, Root J. Cartilage
metabolism in osteoarthritis and the influ-
ence of viscosupplementation and steroid: a
review. Acta Radiologica. 2005;46(3):288-96.
doi:10.1080/02841850510016027. [Backref page 40]

[6] Case R, Thomas E, Clarke E, Peat G. Prodromal
symptoms in knee osteoarthritis: a nested case–
control study using data from the Osteoarthri-
tis Initiative. Osteoarthritis and cartilage.
2015;23(7):1083-9. doi:10.1016/j.joca.2014.12.026.
[Backref page 40]

[7] Heijink A, Gomoll AH, Madry H, Drobnič M,
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