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MECHANICAL STIMULUS INDUCED BY CHIROPRACTIC
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SUBCHONDRAL BONE DAMAGE AND SYNOVIAL
INFLAMMATION IN AN EXPERIMENTAL MODEL OF
OSTEOARTHRITIS
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Background: Osteoarthritis (OA) is a degenerative joint disease characterized by
cartilage degradation, although both subchondral bone deterioration and synovial
inflammation are also hallmarks of the disease. Chiropractic manipulation (CM) is a
therapeutic approach focused on the diagnosis, treatment and prevention of mus-
culoskeletal disorders. It is essentially manual, allowing the chiropractor to restore
the normal range of motion and function of the joints, muscles, and ligaments. Clini-
cal evidences suggest that CM might exert positive effects in OA patients.
Objectives: The aim of this study was to evaluate the effects of CM on cartilage,
subchondral bone and synovitis state in an OA rabbit model.

Methods: Ten (4 months old) male New Zealand rabbits underwent knee surgery
to induce OA by transection of anterior cruciate ligament. One week after the sur-
gery, CM was performed using the chiropractic adjusting instrument ActivatorV as
follows: Force 2 setting was applied onto the tibial tubercle of the right hind limb
(true manipulation, TM-OA group), at an angle of approximately 90°, from medial
to lateral, whereas the corresponding left hind limb received a false manipulation
(FM-OA group) consisting of ActivatorV firing in the air and slightly touching the
tibial tubercle. These procedures were repeated 3 times a week for 8 weeks.
Three healthy animals were used as control. Following sacrifice, yCT and histo-
logical damage evaluation (Mankin score) were done in femur and tibiae. RANKL/
OPG protein expressions were studied by immunohistochemistry in tibia samples.
Sinovitis was assessed by Krenn score and immunohistochemistry for macro-
phages (RAM11) and angiogenesis (CD31) were done. Protein expression of
VEGF, COX2, TNFa, IL-1b and MMP3 were determinated by Western Blot.
Results: In the OA rabbits, subchondral BMD decreased in relation to control,
been partially reversed in the tibiae of TM-OA group. When subchondral trabecu-
lar bone structural parameters were analyzed by microCT, a significant decrease
of bone volume/trabecular volume (BV/TV), trabecular number (Tb.N) and trabec-
ular thickness (Tb.Th) was observed in the OA rabbits, while trabecular separation
(Tb.S) increased compared to control animals. TM-OA group showed a significant
improvement of these parameters compare to FM-OA group. FM-OA joints had
higher Mankin score (cartilage damage) than control joints, and TM decreased
Mankin score compare to FM-OA (p<0.05). The study of RANKL and OPG in carti-
lage and subchondral bone showed that the significant increase in the RANKL/
OPG ratio observed in both tissues respect to controls, was partially reversed in
TM-OA group. OA synovial membranes presented a total Krenn synovitis score
higher than healthy animals; however, TM-OA rabbits exhibited scores lower than
FM-OA (p<0.05). RAM11 immunostaining revealed lower expression in TM-OA
synovial membranes compared to FM-OA (p<0.05). Finally, the significant
increase in proinflammatory cytokines (COX2, TNFa and IL-1b) and MMP3 were
observed in the synovial membranes of OA rabbits respect to controls, being parti-
ally reversed in TM-OA group. Likewise, VEGF and CD31 expression was higher
in FM-OA synovium compared to TM-OA.

Conclusion: These results suggest that mechanical stimulus induced by CM
may retard the pathologic progression of OA. The beneficial effects of CM might
be associated with an improvement in bone and cartilage damage and also
inflammatory state.
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Background: Synovial fibroblasts (FLS) have an aggressive and invasive profile
and play a major role in RA[1]. Available therapeutic options are effective for
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induction and maintenance of disease remission[2], but not all patients respond to
treatment and there is no cure. So new therapeutic options need to be explored.
Studies have shown that products secreted by helminths contain components
with anti-inflammatory properties[3 4], capable of suppressing Th1 immune
response([5] and the production of inflammatory cytokines[6]. One example is the
immunomodulating properties[7] of the extract of Fasciola hepatica.

Objectives: To evaluate the effects of F. hepatica extract in FLS from RA
patients.

Methods: Firstly, the cultures of FLS collected from the synovial fluid of RA
patients were exposed at different concentration of F. hepatica extract (60pg/mL,
80ug/mL and 100ug/mL) and analyzed after 24h, 48h and 72h by MTT cell prolif-
eration assay. FLS controls were exposed to standard culture medium. The effect
of extract was also evaluated through adhesion and wound healing assay, and
TNF-o production after IFNg stimulation. Statistical analysis was performed with
ANOVA or T Test and the p<0.05 were considered statistically significant.
Results: F. hepatica extract decreased the cell proliferation of FLS at concentra-
tion of 100pg/ml after 48h (83.8% = 5.0 extract vs 100.0% + 0.0 control; p<0.05),
and at concentrations of 80 pg/ml (88.4% + 3.0 extract vs 100.0% + 0.0 control;
p<0.05) and 100 pg/ml (89.8% extract + 3.8 extract vs 100.0% * 0.0 control; p<0.
05) after 72h, when compared with control group. Based on these results, the con-
centration of 100pg/ml and the time of 48h were chosen for the following tests.
The treatment with extract showed a decreased of FLS adhesion (92.0 cells + 5.8
extract vs 116.3 cells £ 7.9 control; p<0.05) and migratory potential (40.2 inch/h +
13.9 extract vs 58.7 inch/h + 6.5 control). Moreover, after treatment there was a
trend of decreased TNF levels (7.0 pg/mL + 0.5 extract vs 8.1 pg/mL £ 0.7
control).

Conclusion: Taken together, our results suggest that extract of F. hepatica is
able to reduce the aggressive and invasive profile of FLS. However, further analy-
ses are needed for a better understanding the mechanisms of the effect of F.
hepatica extract on FLS and its different components, such as cystatin.
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Background: Aggrecanopathies (AP) are a heterogeneous group of skeletal dis-
orders caused by ACAN gene mutations leading to dysfunction of a proteoglycan
called aggrecan that plays a pivotal role in the organization of the extracellular
matrix of the growth-plate cartilage. Clinically, patients with AP display bone dys-
plasias ranging from severe spondyloepimetaphyseal dysplasia to familial cases
of osteochondritis dissecans (OCD) associated with short stature and typical
facial dysmorphisms’.

Objectives: Herein we report a patient with AP referred to our Institute for an
inflammatory articular involvement mimicking a septic arthritis.

Methods: Molecular analysis of the ACAN gene was performed using Sanger
sequencing method.

Results: A 14-year-old boy displayed pain and swelling at the right elbow. Echo-
scan revealed an effusion in both coronoid and olecranon recess. Acute phase
reactants were negative. A month later, since non-steroidal anti-inflammatory
drugs were administered without benefit, the patient was admitted in our Institute.
On physical examination, acute arthritis at the right elbow was noted: it appeared
painful, warm, and not erythematous. Laboratory test showed slight elevation of
acute phase reactant (C reactive protein 1.7 mg/dl, normal value <0.5).
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Arthrocentesis was performed and sterile synovial fluid was found. Magnetic reso-
nance images displayed a bone fragment detachment from the humeral condyle
of the right elbow with synovium thickening and persistent effusion: the diagnosis
of OCD was pointed out.

The patient showed minor dysmorphisms (i.e. dolicocephaly, hypotelorism,
arched palate and brachydactyly of the IV finger of both hands) and parents
reported a previous episode of OCD when he was 12: at that time, symptoms
resolved with non-weightbearing and non-steroidal anti-inflammatory therapy
after few days. Furthermore, the patient went under regular endocrinologist fol-
low-up for short stature since he was 8. At the age of 10, his height was 123 cm,
SDS 2.4, and growth hormone (GH) stimulation tests showed partial response to
insulin tolerance test (GH peak 6.27 ng/mL). Bone age at the X-Ray of right hand
and wrist was delayed of 12 months. Human recombinant GH replacement ther-
apy was administered without significant growth-velocity improvement. Although
the patient came to observation because of suspected elbow septic arthritis, we
re-considered the diagnosis: namely, i. recurrent episodes of OCD; ii. short stature
that was poorly responsive to the human recombinant GH treatment, iii. mild skel-
etal and facial dysmorphisms, led us to hypothesize a form of aggrecanopathy.
Molecular analysis of the ACAN gene revealed the novel missense variant
€.6970T>C, p.Trp2324Arg in the G3 domain of the protein. Notably, another muta-
tion of the G3 domain (c.7249G>A) has been previously related to aggrecanop-
athy?2. Intra-familial molecular analysis allowed us to detect the same gene variant
in other three subjects (the mother and 2 siblings) affected only by brachydactily
and short stature.

Conclusion: A patient carrying a novel mutation of the ACAN gene presented an
atypical form of aggrecanopathy mimicking inflammatory and/or septic arthritis
associated with slight short stature and bone dysmorphisms. Further studies are
needed to investigate a possible role of this novel ACAN gene variant in the
inflammatory articular involvement.
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Background: Syndecan-4 plays a critical role in cartilage degradation during
osteoarthritis (OA).

Objectives: To investigate the expression and localization of syndecan-4 in dif-
ferent OA joint tissues.

Methods: Syndecan-4 mRNA levels were quantified by RT-PCR in human OA
primary cells to compare non-hypertrophic vs hypertrophic articular chondrocytes,
non-sclerotic vs sclerotic subchondral osteoblasts and normal/reactive vs
inflamed fibroblasts-like synoviocytes. Syndecan-4 was localized by immunohis-
tochemistry in knee, hip or shoulder OA bone/cartilage biopsies. Syndecan-4 was
quantified by immmunoassay in chondrocytes culture supernatant and cell
fraction.

Results: By immunohistochemistry, syndecan-4 was observed in chondrocytes
clusters in the superficial zone of OA knee, but not in OA hip or shoulder cartilage.
No staining was observed in the deep zone of cartilage and in subchondral bone.
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No difference between syndecan-4 expression level in sclerotic and non-sclerotic
osteoblasts was observed. Syndecan-4 tended to be increased in inflamed syno-
viocytes compared to normal/reactive ones but difference was not significant. Dif-
ferentiated hypertrophic chondrocytes from knee, but not from hip cartilage,
expressed more syndecan-4 than non-hypertrophic cells. Using an immunoassay
for the extracellular domain of syndecan-4, we found 68% of the syndecan-4 in
the culture supernatant of OA chondrocytes culture, suggesting that a large major-
ity of the syndecan-4 is shed and released in the extracellular medium. The shed-
ding rate was not affected by hypertrophic differentiation state of the chondrocytes
or their joint origin.

Conclusion: Syndecan-4 could be related to the hypertrophic differentiation of
the OA chondrocytes, but the pathway seems to be knee specific. Even if chon-
drocytes clusters are seen in OA knee, hip and shoulder cartilage and hypertro-
phic differentiation appears in knee and hip OA articular chondrocytes, syndecan-
4 synthesis only increased in knee. These findings suggests the presence of bio-
chemical difference between articular cartilage according to their location and that
syndecan-4 could be a biochemical marker specific for knee OA.
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Background: Coll2-1 is a nine amino acid sequence (HRGYPGLDG) specific of
type Il collagen which is released during cartilage degradation. This peptide is
located in the triple helicoidal part of type Il collagen molecule(1,2,3).

Obijectives: This study aims to assess intra-individual biological variability of
serum cartilage specific biomarker Coll2-1 and define the best standardized con-
ditions for blood sampling in clinical trials.

Methods: Blood samples were taken from 122 subjects with diagnosed knee
osteoarthritis (KOA) at a single timepoint as well as from 15 healthy subjects
under various conditions, including fasting condition (before or after breakfast and
lunch), sampling time (at 8am, 9am, 12pm, 2pm and 5pm), sampling season (at
baseline and after 2, 16, 52 and 68 weeks), physical activity (after a resting week-
end versus working day), blood treatment (blood clotting from 1h to 24h at room
temperature or 4°C; centrifugation at room temperature or 4°C) and type of blood
collection tube (dry tube versus dry tube with gel separator). Type Il collagen-spe-
cific biomarker Coll2-1 was measured using ELISA (Artialis Groups SA, Liege,
Belgium) on all collected samples.

Results: There was no significant difference on Coll2-1 values between samples
collected at any of the five sampling times (p=0.85) or at any of the sampling days
measured (p=0.58). None of the sampling parameters tested had a significant
impact on Coll2-1 value (clotting time, clotting temperature and temperature of
blood centrifugation (p=0.93), type of tube: p=0.38) when all data from healthy
subjects were pooled (n=631 samples). On the contrary,subjects with knee OA
had a significantly higher Coll2-1 concentration then healthy subjects (OA: 481+/-
144nM vs Healthy 192+/-32nM, p<0,001).

Conclusion: Coll2-1 assay is sufficiently robust for use during OA clinical trials.
Coll2-1 measurement is not affected by subject specific conditions such as fast-
ing, resting state, circadian rhythm, seasonality, nor by sampling process factors
such as type of dry tube, clotting patterns and centrifugation temperature.
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