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Abstract
Objective
In recent years, a substantial amount of information has become available on the relationship between cytokines
associated with the Th-17 profile and the development of spondyloarthritis (SpA). The purpose of this study was to evaluate
inflammation markers in serum and synovial fluid (SF) and levels of cytokines related to the Th-17 profile in patients with
different subtypes of SpA and healthy subjects.

Methods
We evaluated this cytokine profile in light of the clinical activity of the disease in 62 patients. Serum cytokine levels
(IL-17, IL-6, IL-1 alpha, TNF alpha, IFN-gamma) were measured by flow cytometry. IL-23, serum amyloid (SAA) and
metalloproteinase 3 (MMP-3) were measured with ELISA. In all patients, clinical evaluation was performed using the
activity and function indexes of the disease.

Results
A comparison showed that IL-17, IL-23, IL-1 alpha, IL-6, and TNF-alpha levels were significantly higher in the serum
of SpA patients than healthy subjects (HS), and there were no differences among SpA subtypes. In SF we found higher
concentrations of cytokines, but only IL-23 showed significant differences (p<0.05). We found a relationship between
enthesitis and peripheral involvement and serum IL-17 levels (9 to 63 pg / ml). There was a correlation between levels
above 63 pg/ml and a history of infection. Higher levels of IL-23 in synovial fluid could suggest local amplification of
the Th-17 cytokine profile.

Conclusion
These results suggest a possible relationship between IL-17 and enthesis involvement in SpA.
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Introduction

Spondyloarthritis (SpA) is a group of
diseases with different clinical mani-
festations and a common genetic pre-
disposition. Regardless of the SpA
subtype, the principal clinical mani-
festation is inflammatory back pain,
followed by peripheral arthritis and
enthesitis (1, 2). An association with
HLA-B27 is widely recognised. Re-
cently, papers related to the genome
in patients with ankylosing spondylitis
(AS) have identified and validated loci
other than HLA-B27 involved in the
pathogenesis of the disease. These loci
include aminopeptidase (ERAP-1), in-
terleukin (IL) 23 receptor (IL23R), the
IL-1 receptor (IL-1RII), and two loci
coding for unknown genes (3-5).

In AS, histopathology has confirmed
inflammation in the sacroiliac joints,
enthesis and vertebral bodies adjacent
to the intervertebral disks, peripheral
joints, gastrointestinal tract and the
eye. The cell type in these lesions is
unknown because of limited access to
tissue (6), T cells (CD4>CD8), CD68
macrophages, fibroblast  prolifera-
tion, neovascularisation and over ex-
pression of TNF-alpha mRNA and
TGF-beta (7). In peripheral synovitis,
studies have found increased vascu-
larity and endothelial cell activation
with increased expression of adhesion
molecules and chemoattractant factors.
CD4 T cells, natural killer (NK) cells,
B lymphocytes and CD68 macrophages
have also been observed (8).

Recent information on cytokines, ani-
mal models and genome association
studies suggest mechanisms by which
the IL-23/IL-17 axis is involved in
the generation of this disease (3, 5). In
SpA, IL-17 levels and cytokines are
increased. Moreover, a recent study
found a strong association between the
presence of SpA and receptor polymor-
phisms of IL-23R (5). In murine models,
Th-17 cells are related to joint a process
similar to those of AS; in HLA-B27/
B2mHu transgenic mice, the IL-17/IL-
23 cytokine profile was activated. This
suggest a new paradigm that relates this
family of cytokines to stress-response
protein folding in the endoplasmic re-
ticulum (UPR) and overproduction of
IL-23, which leads to the CD4 Th-17
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memory production of inflammatory
cytokines, such as IL-17 (9). Also, stud-
ies have described a percentage of CD4
T cells positive for IL-17 in peripheral
blood cells of patients with SpA and RA
compared with healthy controls, result-
ing in a higher secretion of IL-17 after
stimulation with PMA. Particularly, this
increase occurs with excess IL-10 pro-
duction (10, 11). Another study showed
that levels of IL-23 protein and CCL20,
the protein chemoattractant for Th-17
cells, have increased expression in joint
tissue but no correlation with disease
activity in SpA (11).

In the present study, we evaluated the
inflammation markers, serum levels
and synovial fluid of cytokines related
to the Th-17 profile in patients with dif-
ferent subtypes of SpA, AR patients and
healthy subjects. These levels correlat-
ed with clinical parameters of disease
activity.

Patients

Serum samples were obtained from 62
patients with SpA who were diagnosed
according to the European Group for
the Study of the Spondyloarthropa-
thies (ESSG) criteria (12). Forty-three
men and 19 women attending the SpA
clinic at the Central Military Hospital
in Bogota, Colombia, were enrolled by
convenience between January 2008 and
May 2009 (Table I). Thirteen patients
were classified as having reactive ar-
thritis (ReA), 19 patients as having AS
[based on the modified New York crite-
ria (13) and 30 patients as having undif-
ferentiated spondyloarthritis (uSpA).
ReA patients had a history of diarrhoea.
Clinical evaluations included records
of infection associated with uveitis,
enthesitis, buttock pain and arthritis as
initial symptoms. Serum samples from
HS were obtained from the serum bank
of the Central Military Hospital from
subjects without autoimmune or infec-
tious disease, taking gender and age
into account. The project was approved
by the institutional ethics committee;
all subjects signed informed consent.
The disease activity state was measured
by Bath Ankylosing Spondylitis Dis-
ease Activity Index (BASDAI) (14),
which considers the presence of inflam-
matory back pain as well as the number
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of painful entheses and swollen joints.
The functional status was assessed with
the Bath Ankylosing Spondylitis Func-
tional Index (BASFI) (15). Patients were
classified as having peripheral involve-
ment if they had lower limb oligoarthri-
tis, dactylitis or enthesitis of the elbows,
plantar fascia or Achilles tendon. They
were classified as having axial involve-
ment if they had enthesitis in the costo-
chondral junction and iliac crest. At the
time of the study, all patients received
NSAIDs and sulfasalazine; none were
receiving biologic therapy or intra-au-
ricular or systemic corticosteroids.

We identified 16 patients susceptible to
puncture of the knee (6 with uSpA and
10 with ReA), and we simultaneously
obtained their serum and SF. All these
patients were receiving NSAIDs and
sulfasalazine (1.5 to 2 g/day). This result
was compared with a matched group
of control patients with RA, classified
according to the American College of
Rheumatology criteria (16). The SF and
serum samples were taken simultane-
ously for the assessment of clinical ac-
tivity parameters and stored at -80°C.

Methods

Flow cytometry

Cytokine concentrations in serum were
determined using the Becton Dickinson
cytometric bead array flow cytometry
system. The capture beads, phycoeryth-
rin-conjugated antibodies, recombinant
standards and serum samples were
processed according to the manufactur-
er’s recommendations. Samples were
acquired using a FACS CANTO II flow
cytometer. The data were acquired with
the FACS DIVA software, and the results
were generated in graphical and tabular
format using BD FCAP software, al-
lowing the analysis of 1800 events. Cy-
tokine levels were expressed as mean +
standard deviation in pg/mL.

Elisa

SF and serum levels of IL-6, IL-8 and
TNF-alpha (BD Biosciences), IL-1-
alpha, IL-17, IL-23, MMP-3 (R&D
Systems), IFN-alpha, and IFN-beta
(PBL Biomedical Laboratories) were
measured simultaneously according to
manufacturer’s recommendations. The
samples were analysed in duplicate.

Table I. Demographic data in spondyloarthritis and healthy subjects.

SpA (n=62) AS (n=20) uSpA (n=29) ReA (n=13)
Age* (years) 319 +99 323+9.1 330+10.6 282 +£8.2
Age of onset of 269 £7.3 263+5.6 280+84 260 7.7

symptoms*(months)

Evolution *(years) 501 £5,7 60+£58 54+59 25 +46
Sex M** 43 (694) 15 (75.0) 17 (58.6) 11 (84.6)
Arthritis™* 23 (37.1) 4 (20.0) 8 (27.6) 11 (84.6)
Enthesitis™* 57 (91.9) 18 (90.0) 28 (96.6) 11 (84.6)
Peripheral involvement 38 (61.3) 15 (75.0) 21 (72.4) 2 (154)
Axial involvement 7 (11.3) 4 (20.0) 0 (0.0) 3 (23.1)
HLA-B27 positive 26 (41.9) 14 (70.0) 5 (17.2) 7 (53.8)
Background
Inflammatory back pain ** 42 (67.7) 16 (80.0) 21 (72.4) 5 (41.7)
Arthritis™* 44 (71.0) 13 (65.0) 19 (65.5) 12 (92.3)
Enthesitis** 34 (54.8) 10 (50.0) 16 (55.2) 7 (65.5)
Infection** 18 (29) 5 (25.5) 0 (0.0) 13 (100)
Uveitis** 8 (12.9) 4 (20.0) 0 (0.0) 4 (30.8)
Dactylitis** 12 (19.4) 2 (10.0) 5 (17.2) 5 (38.5)
Buttock pain®* 11 (17.7) 3 (15.0) 7 (24.1) 1 (7.7
Activity
BASDAI 6.1+£20 64+20 62+1.6 57 x27
BASFI 58+23 54+23 59+2.1 5027
ESR 135+13.8 134+£128 152+104 26.7 £ 18.1
RCP HS 94+16.5 79+164 45+99 224 +222
LBP 75+3.7 0.53+24 6.6+3.5 10.0 £4.8
SAA 853.8+946.2 752.5+£871.8 652.0 +£820.2 1459.7 +1124.7

*Mean = SD, **Frequency, n (%).

SpA: Spondyloarthritis; AS: ankylosing spondylitis; uSpA: undifferentiated spondyloarthritis; ReA:
reactive arthritis; CRP-Hs: C reactive protein high sensitivity — mg/L; ESR: erythro-sedimentation rate
— mm?/h; LBP: lipopolysaccharide binding protein — ng/mL; SAA: serum A amyloid — mg/mL.

The values for each cytokine were ex-
pressed as mean =+ standard deviation in
pg/mL. CRP ultrasensitive levels were
measured with chemoluminescence.
Comparisons were made between sam-
ples processed the same day.

Statistical analysis

Comparisons between groups were
made with a Kruskal Wallis, Mann-
Whitney U and Wilcoxon test, given
the previously confirmed nonparamet-
ric nature of the data. The correlation
coefficients were calculated with the
Spearman statistic. These analyses
were performed using STATA SE 9.0
software for Windows. To assess the re-
lationship between clinical parameters
of disease activity, disease history and
levels of biomarkers, a canonical corre-
lation analysis was performed using the
Stat Graphics 5.1 for Windows. To rep-
resent the association between catego-
ries (StatAdvisor) of variables and the
frequency response of these categories,
multiple correspondence analyses were
performed using STAAD software 4.5.
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Results

1. SpA patients had higher serum levels
of cytokines clinical characteristics and
serum analysis of 62 individuals with
SpA and 46 HS were evaluated for the
following cytokines associated with
the Th-17 profile: IL-1 alpha, IL-6, IL-
17,1L-23, TNF-alpha, IFN-gamma and
MMP-3. Between—groups comparisons
showed that levels of IL-17, IL-23, IL-
1 alpha, IL-6 and TNF-alpha were sig-
nificantly higher in the serum of SpA
patients than in HS (p<0.05 Kruskal
Wallis test). IL-6 levels were signifi-
cantly higher in AS patients compared
to uSpA patients (p<0.05 U-test). We
found higher levels of IL-1 alpha and
IL-6 in patients with ReA. The serum
concentrations of cytokines are shown
in Table II. Beside of cytokines levels
in SF were higher than serum levels in
patients with SpA, only significant dif-
ferences were shown for IL-23 (p<0.05
Wilcoxon test). IL-23 concentrations
were significantly higher in patients
with SpA SF rather than in patients
with RA (p<0.05 U-test).
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Table II. Concentration of biomarkers associated to Th-17 profile.

Diagnosis n. IL-17 IL-23 TNF-a IL-6 IFN-y IL-Ta MMP-3
HS 46 13.7 £ 264 31+07 160 = 12.7 20.1 = 4.6 06+12 422 +30.8 18.0 £10.0
SpA 62 *52.5 + 87.1 48 £29 242 +36.3 482 + 737 09 %29 *46.0 £ 232 214 £21.8
AS 19 *45.1 + 58.05 52+39 “18.36 + 8.0 449 + 42.6 10+32 43077 162 £ 10
uSpA 30 54.8 + 109.4 48 2.7 282 +492 *35.6 + 50.7 093 +3.23 447 + 26.7 19.6 £17.2
ReA 13 592 + 445 373+£08 220 +93 96.3 + 144.6 05=+1.1 *56.0 +29.5 37.5 £39

Values expressed as mean +SD. *p-value <0,05 . **p-value <0,001
SpA: Spondyloarthritis; AS: ankylosing spondylitis; uSpA: undifferentiated spondyloarthritis; ReA: reactive arthritis Healthy subject: HS. Cytokine concen-
trations are expressed in pg/mL and for MMP-3 in ng/mL.

Table III. Categories by quartiles cytokines, Th-17 profile and activity index (Q1, Q2, Q3, Q4).

IL-1a* IL-17* IL-23* TNF-a* IL-6* IFN-y*  MMP-3**  FSC-M**  LBP***  BASDAI
Lower quartile 38 9 33 14 22 4.1 8.6 549 494 4.8
Median 42 26.5 39 17 23.5 8.2 14.1 81.9 6.2 6.6
Upper quartile 45 63 4.8 22 35 12.3 274 132 89 7.6

1’ sk

*pg/ml, **ng/m, ***ug/mL.

2. Serum IL-17 levels and clinical
manifestations of the disease although
IL-17 levels were similar in the groups
of patients with peripheral and axial in-
volvement; values were increased in pa-
tients who reported enthesitis (p<0.05),
regardless of the number of entheses in-
volved. Similarly, patients who reported
a history of infection at the initial stage
of the disease had significantly higher
IL-17 levels (p<0.05 U-test). Increased
IL-17 levels in the serum of SpA pa-
tients positively correlated with IL-1
alpha (r=0.614, p<0.05) and TNF-alpha
concentration. (r=0.518, p<0.05).
Canonical correlation analysis was ap-
plied in multivariate analysis (17, 18).
To perform this correlation analysis,
the first group of all laboratory vari-
ables was described according to the
second group, and clinical parameters
of activity were determined by select-
ing the presence or absence of arthritis,
enthesitis, peripheral commitment, en-
gagement and BASDAI. The canonical
correlation obtained was 0.8, Wilks’
lambda was 0.155 (p<0.05 by Chi-
squared). The strongest correlation was
between IFN-gamma variable with the
compromise peripheral, followed by
the correlation between the presences
of serum amyloid (SAA) with axial in-
volvement and, finally, CRP levels with
the presence of arthritis.

A Fisher linear discriminant analysis
was used to identify the most relevant

variables (laboratory tests) in each of
the groups examined (17, 18). A com-
parison of Th-17-related biomarkers in
HS and patients with SpA revealed dif-
ferences between the two groups, with
arelative percentage of 100%, (p<0.05)
and Wilks’ lambda 0.794. Comparisons
by disease subtype revealed no differ-
ences in biomarkers, with a relative
percentage of 95.96%, (p>0.05) and
Wilks’ lambda 0.59.

Finally, the continuous variables were
categorised into quartiles (Q: 1,2, 3 and
4) to find relationships between the indi-
vidual responses to continuous clinical
and laboratory variables and to use mul-
tiple correspondence analysis as a statis-
tical method to generate a graphic rep-
resentation of the associations between
qualitative variables (17, 18) (Table III).
There was a relationship between the
presence of enthesitis and peripheral in-
volvement in patients in the third quar-
tile for IL-17 level (Q3, from 9 to 63 pg/
mL). Levels greater than 63 pg/mL (Q4)
were related to the presence of arthritis
(Fig. 1). There was also a relationship
between the presence of infection and
IL-17 levels higher than 63 pg/mL (Fig.
2), confirming the result previously re-
vealed by univariate analysis.

Discussion

SpA refers to a heterogeneous group of
chronic inflammatory diseases charac-
terised by bone formation that progres-
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sively leads to ankylosis and functional
disability. It has been associated with
HLA-B27 and environmental factors.
Recent studies genome research regard-
ing patients with SpA proposed the IL-
23/IL-17 cytokine axis as a new factor
in the pathogenesis (1). In this study, we
found different behaviour in the biomar-
ker profile associated with Th-17 (IL-1-
alpha, TNF-alpha, IFN-gamma, IL-17,
IL-23 and IL-6) for HS and patients
with SpA. However, it was not possible
to establish biomarker profile differ-
ences between subtypes of the disease,
suggesting that the SpAs are similar
diseases with different clinical manifes-
tations and a common genetic predis-
position (1). The sample size could be
considered as an important factor.

As reported previously (11, 19, 20), cy-
tokine concentrations are higher in AS
patients than healthy controls. In their
study in only 28 AS patients, Wend-
ling et al. found a significant increase
in the serum levels of IL-17 and not
of IL-23p40 in AS patients compared
with HS (21). In contrast, we found dif-
ference between the patient group and
control group when we measured the
p40/p19 subunits of IL-23.

In our patients, we found a strong cor-
relation between IL-17 levels and IL-
1 alpha and TNF-alpha, which have a
clear role in recruiting different cell
types to inflammation sites and in-
ducing bone resorption, among other
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Fig. 1. Perceptual graphic of the
relationship between levels of IL-17
by quartiles and clinical manifesta-
tions at the time of evaluation.
There is a strong relationship be-
tween the presence of enthesitis
and higher levels of quartile 2 and
quartile 3 for the IL 17 (Q2: 9.0 to
63 pg/mL) and higher levels of 63
pg/mL and the presence of arthritis.
Interpretation: Multiple correspond-
ence analyses is represented by per- [u]
ceptual graphics and can be inter- L17: 1
preted as the relationship between
each category of variables. An acute
angle between two points very close
between two categories of different
variables is synonymous of a very
good association between them. The
distance from one category of any 0
variable to the origin is inversely
roportional to their frequencies.
I()Iat[e)gories with low freque?lcies are BASDAL 40
far from the origin. For clinical vari-
ables: Number 1: present; Number 2
absent; for IL-17 Number 1, 2, 3 and
4 represent each quartile.

ENTHESITIS: 2

FACTOR 2

AXIAL: 1

-

[4]

o
1

0.75 1 PERIPHERAL:2

ARTHR: 1
BASDAI: 2

IL1T: 4 BASDAI: 3

‘BASDAI: 1
A4

ENTHESITIS: 1
ARTHR: 2

AXIAL: 2

1 1 e L I 1

-1.0 -0.5 0 05 1.0 1.5
FACTOR 1

Fig. 2. Perceptual graphic of rela- e 40
tionship between levels of IL-17 by x 1.2 P-UVEITIS: 1
quartiles and medical history in pa- 8 P-ARTHRITIS: 2
tients with spondyloarthritis. There 2
is a strong relationship between a w
history of infection and higher levels 0.8 P-ENTHESITIS: 2
of IL-17 in quartile 4 (Q4: greater )
than 63 pg/mL).
IL17: 1
0.4 [
IL17: 4
P-INFECTION: 2
0 o
P-INFECTION: 1 Qs — Al
P-UVEITIS: 2
-04 4 P-ARTHRITIS: 1 -2
P-ENTHESITIS: 1
T 1 ‘ T
-1.0 -05 0 0.5
FACTOR 1

actions. It was reported a strong cor-
relation between IL-17 with IL-1 and
TNF-alpha, the last two are involved
in the induction of IL-17, suggesting
a synergistic action between theses cy-
tokines and IL-17. There is evidence
that IL-1alpha and TNF-alpha are in-
volved in the processes of joint inflam-
mation and cartilage and bone destruc-
tion. (22, 23).

In RA, the production of TNF-alpha,
IL-1 and IL-17 by synovial cells is be-

lieved to predict joint destruction (10,
20, 24, 25). Koenders et al. found that
IL-1 cells direct the development of
pathogenic Th-17 during the onset of
arthritis in IL-1Ra-/- mice (26). It has
described that the stimulation whit IL-
1 is crucial for the development and
production of IL-17 and TNF-alpha by
Th-17 cells (27).

Although the initial events in the devel-
opment of SpA are unknown, it has re-
cently been hypothesized that stress on
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the enthesis activates cells in this organ,
which could allow a dual phenomenon.
First, the response leads to the formation
of new tissue repair and the production
of pro-inflammatory molecules, which
allows the repair of tissue integrity (28,
29). Second, the response favours the
development of chronic inflammatory
conditions in which cytokines such as
TNF-alpha, IL-1 and IL-17 may have a
role. Actually, first insights into the mo-
lecular mechanisms between inflamma-



tion and bone destruction or new bone
formation, contrary to expectations,
bone loss associated with inflammation
and immune activation occurs, but with
a deleterious effect on bone apposition.
This result is related to the role of TNF-
alpha in regulating the Wnt pathway and
negatively regulating the expression of
Dickkopf-related protein 1 (DKK-1),
the main inhibitor of the osteoblast dif-
ferentiation pathway and suppressor of
bone formation (28, 29).

Data on cytokine levels in Th-17 SF is
still limited and contradictory. A previ-
ous report (20) measured IL-17, CCL-
20 and IL-23 levels with ELISA in pa-
tients with RA and SpA and correlated
them with clinical markers of disease
activity in RA. In this study, they found
higher IL-17 levels in the SF of SpA
patients compared with PsA and RA pa-
tients; IL-23 concentrations were simi-
lar in the three groups analysed (20).
in contrast our results the predominant
was IL-23 levels in SF. Similar to our
results, they have not found correlation
with the level of disease activity.

The production of IL-23 is dependent
on the signalling pathway of NF-ka-
ppa B (30). This cytokine induces the
release of IL-1 beta and IL-6, support-
ing the continued activation of Th-17
cells (32). These observations suggest
a local involvement for IL-23, which
could favour the perpetuation of joint
inflammation and remodelling for the
maintenance of Th-17 cells. Given the
recently reported association, this find-
ing highlights the need for studies of
IL-23 receptor gene polymorphisms in
these patients (5). A recent report (9)
showed that increased secretion of IL-
23 in a murine model of HLA-B27 is
a consequence of altered folding in the
endoplasmic reticulum, which leads to
increased production and maintenance
of the Th-17 population (9).

On the other hand, in patients with
SpA, IFN-gamma levels were not in-
creased, their concentrations were low
than HS. For several years, various
studies have proposed a possible path-
ogenic role of IFN-gamma in patients
with AS, who showed a lower capac-
ity than healthy individuals to produce
IFN-gamma after stimulation (34, 35).
Moreover, it has been proposed that
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IFN-gamma antagonises the develop-
ment of Th-17 cells. Individuals with
low IFN-gamma levels may be more
susceptible to developing a Th-17-type
response (3). Our data suggest that low
IFN-gamma levels could be related to
the occurrence of peripheral engage-
ment, a clinical finding that is indeed
present in ReA patients with prior ex-
posure to infectious agents. This find-
ing supports the previously described
pattern of cytokine production, with
increased IL-4 and IL-10 and a relative
decrease in TNF-alpha and IFN-gamma
(34), predisposing patients to a chronic
course and shifting the focus of man-
agement toward eliminating associated
pathogens (36, 37).

We found a strong relationship between
increased IL-17 levels in patients who
reported previous infections. IL-17 is a
proinflammatory cytokine that plays an
important role against the host response
to extracellular bacteria, protozoa and
fungi (38). However, in contrast to this
protective role during the initial phase
of host defense, Th-17 cells promote
joint destruction during inflammation,
and the IL-17/IL-23 axis often appears
more engaged in the development and
maintenance of chronic diseases (39,
40).

We should note the strong relationship
between high serum IL-17 levels and
the presence of enthesitis and the com-
mitment and presence of peripheral
arthritis has not been reported previ-
ously. In a study of paediatric patients
with enthesitis-related arthritis (ERA),
Mahendra et al. (41) found higher IL-
17 levels in synovial fluid, which could
be due to local production of MMP-in-
duced IL-17 (42).

In 1971 an histopathological study of
enthesopathy in RA and AS, Ball ef al.
(43), described the prototype inserts
and proved the existence of perivascu-
lar lymphocytic infiltration in adipose
tissue around the enthesis and bone
oedema. More recently, they had ac-
cess to tissue of the zygapophyseal hip
and sacroiliac joints that allowed us
to describe the presence of abundant
CD3 T cells in the iliac bone marrow
and connective tissue of patients with
recently developed EA, with the pres-
ence of CD163 macrophages, B cells
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and osteoclast formation (6, 44, 45).
Recent-onset patients had a greater
number of T cells, TNF-alpha and IL-
6-positive and active lesions of longer
duration and showed cells that were
positive for TGF-beta (6).

These exploratory results suggest a
possible relationship between T lym-
phocyte-produced IL-17 and entheses
in patients with EAS. Enthesitis is a dis-
tinctive pathological feature of spond-
yloarthritis and may involve synovial
joints, fibrocartilaginous joints, syn-
desmoses and extra-articular entheses
(46). Pathological studies revealed that
the various components of the enthesis
organ, aside from the underlying bone,
are involved in inflammatory joint (47).

Conclusions

This report describes the behaviour
of Th-17 cytokines and inflammatory
markers in a group of patients with var-
ious subtypes of SpA. Increased IL-23
levels in SF could suggest a local am-
plification of the Th-17 profile in these
patients. The reduction of IFN-gamma
during immune responses may predis-
pose patients with SpA to develop an
increased Th-17 response rate. Further-
more, these results suggest the need to
investigate the relationship between IL-
17 and enthesis.
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