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SUMMARY

The aim of this study was to evaluate the effect of an oral preparation containing a naturally occurring matrix
of hydrolyzed collagen type II, chondroitin sulfate (CS), and hyaluronic acid (HA), and bioactive oligopeptides
of natural hydrolyzed keratin (K) in patients affected by knee OA through the evaluation of synovial fluid (SF)
and clinical changes before and after treatment.
Thirty patients with knee OA and swollen joint were included in the study and submitted to arthrocentesis.
Patients were randomized in two groups:
1) the treatment group (N.15) took a dietary supplement containing 120 mg HA, 240 mg CS and 300 mg K once

a day for 4 weeks;
2) the control group (N.15) was only submitted to arthrocentesis.
Patient symptoms were evaluated at the beginning and at the end of the study by the WOMAC self-assessment
questionnaire, the Lequesne algofunctional index, and the VAS forms.
SF changes were evaluated by measuring local inflammatory indices, cytokines IL-1{, IL-8, IL-6, IL-10 and
GM-CSE. The group of patients treated with the oral supplement showed an improvement in the clinical indices
WOMAC (p<0.01), Lequesne (p=0.014) and VAS pain (p<0.01). On the contrary, no significant changes were
found in the control group.
The SF collected from the treated group showed a reduction of IL-8 (p=0.015), IL-6 and IL-10 levels, while no
changes in cytokines were observed in the control group.
This pilot study suggests that an oral administration of a preparation containing a combination of HA, CS and
K can improve some clinical parameters and affect cytokine concentrations in SF in patients with knee OA.
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lent arthropathy worldwide, OA is also
associated to a high social and economic

steoarthritis (OA) is a chronic disease

characterized by articular tissue de-
generation and inflammation. Joint pain,
short-term stiffness and reduced joint mo-
tions are the hallmarks of patients with OA.
Disease progression is often severe and can
lead to disability. Being the most preva-

burden (1). The incidence of OA increases
with age and, in addition, aged individuals
can present different comorbidities which
might influence the complexity of the phar-
macological treatment.

From the molecular point of view, the
mechanisms responsible for OA develop-
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ment have not been yet fully elucidated,
but mechanical stress, obesity, trauma
and calcium crystals can induce a pro-
inflammatory status in tissue and stimu-
late a variety of mediators (2). Proteolytic
enzymes, cytokines and reactive oxygen
species (ROS), in particular, are responsi-
ble for the decrease in glycosaminoglycan
(GAG) content, which normally maintains
articular integrity and function, and for
the onset of an inflammatory cascade that
sustains the progression of OA. Among
GAGs, hyaluronic acid (HA), which is a
non-sulfated GAG produced by chondro-
cytes and synoviocytes, confers to SF im-
portant rheological properties and helps to
maintain the normal integrity of the joint
(3). During OA, HA undergoes depolym-
erization, thus compromising both the
synovial fluid (SF) viscosity and cartilage
matrix homeostasis.

To date, there is no cure for OA. Available
drugs treat symptoms and most of them
have serious side effects. Besides the tra-
ditional pharmacological treatment, such
as paracetamol and nonsteroidal anti-in-
flammatory drugs (NSAIDs), the EULAR
recommendations for the management of
knee OA support the efficacy of symp-
tomatic slow acting drugs (SYSADOA)
both for pain reduction and functional
improvement (4). Among them, the intra-
articular administration of HA has shown
to provide beneficial effects in patients
with OA (5, 6). However, the necessity for
multiple injections can cause discomfort
in some patients, who, instead, could ben-
efit from an oral administration.

Due to the high incidence of adverse side
effects associated with the traditional
therapies as well as the increase of the
aging population, new safer alternative
treatments for OA are definitively needed.
In this regard, there is a growing interest
in new natural substances with proven
efficacy in reducing pain and improv-
ing activities of daily living in patients
suffering from progressive OA. Among
them, emerging evidence is reported for
a proprietary nutraceutical grade powder
composed of a naturally occurring ma-
trix containing hydrolyzed collagen type

II and low-molecular weight HA and CS.
This composition is similar to that of the
human articular cartilage in the synovial
joints and in previous studies it proved to
be safe and effective in reducing Visual
Analogic Scale (VAS) and The Western
Ontario and McMaster Universities Os-
teoarthritis Index (WOMAC) pain scores
in OA after oral administration (7). A
growing attention is also devoted to kera-
tin biopeptides that have been found to be
effective in relieving symptoms of knee
OA providing strong antioxidant and anti-
inflammatory activity (8).

The aim of this study was to evaluate the
effect of an oral preparation containing a
naturally occurring matrix of hydrolyzed
collagen type II, chondroitin sulfate (CS),
and HA, and Cynatine® FLX, bioactive
oligopeptides of natural hydrolyzed keratin
(K) in patients affected with knee OA.

Patients

Thirty consecutive patients with knee OA
and swollen joint attending the outpatients’
clinic of the Rheumatology Unit of the
University of Padua (Italy) for arthrocen-
tesis and synovial fluid (SF) analysis were
included in the study. All patients were di-
agnosed according the EULAR criteria for
knee OA (9).

Inclusion criteria were: Kellgren-Lawrence
grade equal to 2-3, disease duration of 2-5
years, no pharmacological treatment apart
from paracetamol, no other concomitant
rheumatic disease, no signs of radiologic
chondrocalcinosis, a SF effusion higher
than 5 ml at baseline and the absence of
urate or pyrophosphate crystals in SF. None
of the patients had received intra-articular
injections for at least 3 months prior to
the study onset. We excluded patients who
had taken any anti-inflammatory drugs
(NSAIDs or corticosteroids) the week be-
fore arthrocentesis.

All patients were submitted to arthrocen-
tesis and, after SF collection, were rand-
omized in two groups. The first group (15
patients) were requested to take a dietary
supplement containing 120 mg HA, 240
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mg CS, 300 mg K, manganese and pip-
erine (Ialoral® 1500, PharmaSuisse Labo-
ratories Srl) once a day, every day for 4
weeks. The control group consisted in 15
patients who did not take the supplement
and were submitted to arthrocentesis only.
After 4 weeks all patients were submitted
to SF aspiration only in case of a swollen
joint.

Patient symptoms were evaluated at the
beginning (TO) and at the end (T4) of the
study by the WOMAC self-assessment
questionnaire, the Lequesne algofunctional
index (Lequesne), and the VAS forms.
Patient data and SF were collected and an-
alyzed following the procedures approved
by the local research ethics committee. The
study was approved by the Hospital Inter-
nal Review Board (Prot. n. 2971P) and car-
ried out according to the principles of the
Declaration of Helsinki. All patients gave
their written informed consent.

Synovial fluid study

After arthrocentesis, SF samples were
promptly examined for total and differen-
tial white blood cell (WBC) count using a
Biirker counting chamber and pre-stained
slides for cell morphology (Testsimplets®),
respectively (10).

SF changes were evaluated through the
ELISA assessment of the following cy-
tokines as previously described (11): IL-
1B (sensitivity 2.34 pg/mL), IL-8 (1.20 pg/
mL), IL-6 (1.60 pg/mL), IL-10 (2.34 pg/
mL) and GM-CSF (3 pg/mL) (eBioscience,
San Diego, California, USA).

Statistical analysis

The Mann-Whitney test was used to com-
pare the variables between the HA group
and the control group at specific time
points. The Wilcoxon matched test was
used to compare clinical scores and cy-
tokine levels before treatment and the final
point.

The statistical analysis was conducted us-
ing Graph Pad Prism (Graph Pad Software,
Inc.) with a level of significance set at 0.05.

The patient characteristics at baseline are
outlined in Table I. Age and clinical indices
were not different in the two groups before
treatment (TO). Changes in the clinical in-
dices are shown in Figure 1. A significant
decrease of WOMAC score (p<0.01),
Lequesne (p=0.014) and VAS pain
(p<0.01) were observed at 4 weeks in the
group of patients treated with the supple-
ment, regardless of the presence/absence of
SE. No significant changes were found in
the control group (data not shown).

At the end of the treatment, 8 out of the
30 enrolled patients (5 in the treatment
group and 3 in the control group) did not
show evidence of effusion under ultra-
sound examination and therefore were not
submitted to arthrocentesis (T4). The SF
volume obtained from the other patients,
although less than the initial amount, was
greater than 5 ml and, consequently, suffi-
cient for cytokine measurements (mean 12.2
mL, SD 8.7). The SF collected from the

Table | - Characteristics of the patients included in the study at baseline.

All patients HA group CTR group P value*
Age (yrs) 64.4 (6.9) 63.1(9.7) 65.4 (4.1) ns
WOMAC 1239.9 (292.5) 1250 (387.7) 1228.2 (306.9) ns
LEQ 13.6 (4.6) 14.3 (4.3 12.9 (5.1) ns
VAS 67.4 (18.5) 72.8 (12.8) 62.1(22.1) ns
SF-volume (mL) 18.4 (10.7) 19.3 (12.9) 16.7 (5.5) ns
SF-WBC (N. cell/uL) 237.9 (202.5) 246.1 (234.4) 233.3 (175.9) ns
SF-PMN (%) 3.9(5.4) 3.5 (4.3 4.1(5.8) ns

WOMAGC, Western Ontario and McMaster Universities OA Index; LEQ, Lequesne index; VAS, visual analog
scale; SF, synovial fluid; WBC, white blood cell; PMN, polymorphonucler cells. *"Mann-Whitney test be-

tween HA and control groups.
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treated group showed a reduction of IL-8 cluding non-pharmacological and phar-
(p=0.015), IL-6 and IL-10 levels (Figure macological treatments (12). While oral
2), while the concentrations of IL-16 and  glucosamine sulphate (GS) and CS are
GM-CSF were under the detection limits.  strongly recommended for the manage-
No SF changes in cytokines were instead  ment of this disease, HA finds a weak con-
observed in the control group: IL-8=6.2  sensus only as intra-articular therapy (12,
pg/mL+8.4; [L-6=254.5 pg/mL+303.4; IL-  13).
10=2.6 pg/mL=0.6. Contrary to GS and CS, little evidence

supports the effectiveness of oral HA in
patients with OA. Some randomized, pla-
cebo-controlled trials showed an improve-
Very few pharmacological options are ment in knee pain and WOMAC score in
available for OA and most of them are in-  these patients (14, 15). More recently, oral
tended to reduce symptoms, such as pain  administration of HA has shown benefi-
and discomfort. The recent recommenda-  cial therapeutic effects similar to those ob-
tions for the management of knee OA de- tained by an intra-articular HA injection in
veloped by the European society for clini-  patients with knee OA (16).
cal and economic aspects of osteoporosis, Instead, a limited number of studies have
osteoarthritis and musculoskeletal diseases  considered the effect of oral preparations in
(ESCEO) highlight the importance of the  SF changes. One of that study carried out
combination of treatment modalities in-  in patients with knee OA, who were treated
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Figure 1 - Changes in clinical indices after 4-week laloral® 1500 treatment.
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Figure 2 - Changes in IL-8, IL-6 and IL-10 SF levels after 4-week laloral® 1500 treatment.
128 Reumatismo 3/2020



ORIGINAL
PAPER

Oral hyaluronic acid in osteoarthritis

with oral glucosamine-CS and quercetin
combination for 3 months, demonstrated
an improvement in SF properties, such as
HA molecular size and CS concentration
(17). In another study, Nelson et all. tested
an oral preparation containing HA in obese
patients with OA. After 3 months the pa-
tients showed a significant improvement in
pain and joint function with a significant
decrease in inflammatory cytokines meas-
ured both in serum and SF (18).

In our study, patients received a preparation
containing both CS and HA, embedded in a
highly absorbable matrix of type II hydro-
lyzed collagen for a relatively short period
of time. After a treatment of 4 weeks, pa-
tients had actually a significant reduction
in clinical indices, such as WOMAC and
Lequesne, compared to control subjects.
Furthermore, the evaluation of SF before
and after treatment showed a decreased
cytokine-dependent inflammatory activity,
suggesting a potential anti-inflammatory
effect of this preparation on the cartilage
and the synovial membrane.

Despite the limited number of subjects in-
cluded in our study, the results are promis-
ing especially for those patients who might
feel some discomfort due to intra-articular
injections. Therefore, this oral supplemen-
tation could provide an additional possibil-
ity for the treatment of OA.

Further randomized, placebo-controlled
trials are needed to establish the efficacy
and the mechanism of action of oral HA
and CS administrations.
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