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Pleiotrophin, the angiogenic and
mitogenic growth factor: levels in
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rheumatoid arthritis and
osteoarthritis
And correlation with clinical, laboratory and
radiological indices

Introduction

Cartilage loss and degradation are found
in both rheumatoid arthritis (RA) and
osteoarthritis (OA) [1]. Concurrent to
degradation of the articular cartilage,
there is invasion of the cartilage by
blood vessels derived from the subchon-
dral bone [2], rendering osteochondral
plate angiogenesis a novel goal in treating
chronic arthritis.

RA represents the most famous form
of chronic inflammatory joint disease re-
sulting in bone and cartilage destruction
[3]. The inflammatory process causes
diffuse hyperplasia of the rheumatoid
synovium [4]. Leukocytes emigrate into
the synovium through the vascular en-
dothelium resulting in synovial inflam-
mation with subsequent joint destruc-
tion. RA synovial tissue is rich in newly
formed vessels where angiogenesis pro-
motes leukocyte extravasation into the
synovium [5].

In OA, the mechanisms underly-
ing cartilage angiogenesis are unclear
but may involve hypertrophic chon-
drocyte differentiation. Blood vessels
from the subchondral bone could in-
vade the osteoarthritic cartilage with
subsequent extracellular matrix miner-
alization, chondrocyte hypertrophy and
cartilage innervation. Cartilage neo-

innervation associated with vascular
invasion has an important role in the
mechanical pain that is a hallmark of
OA [6]. OA is now regarded not only as
a degenerative disease of the joints but
also as an inflammatory disease [7].

It is well established nowadays that
chronic joint inflammation in both
rheumatoid arthritis and osteoarthritis

Table 1 Disease characteristics of osteoarthritis (OA) and rheumatoid arthritis (RA) patients
Parameter OA (n = 40) RA (n = 35)

Age (years) 52.82 ± 7.33 42.23 ± 9.32

Disease duration (years) 2.51 ± 1.57 5.21 ± 4.28

ESR (mm/h) 13.48 ± 7.81 42.54 ± 15.57

Haemoglobin (g/dl) 11.4 ± 1.64 10.90 ± 1.98

Leucocytes (10³/μl) 7.32 ± 2.25 8.12 ± 2.67

Platelet count (10³/μl) 246.02 ± 51.54 308.29 ± 82.59

ALT (U/l) 18.88 ± 8.23 23.86 ± 10.41

AST (U/l) 21.28 ± 6.63 21.40 ± 9.71

Urea (mg/dl) 19.00 ± 3.68 22 ± 6.54

Creatinine (mg/dl) 0.75 ± 0.20 0.74 ± 0.24

CRP (mg/dl) – 21.02 ± 14.72

WOMAC score 46.05 ± 6.90 –

Kellgren and Lawrence score 2.37 ± 0.49 –

Morning stiffness duration (h) – 0.7 ± 0.63

DAS 28 – 4.59 ± 0.94

mHAQ – 1.34 ± 0.52

Modified Larsen score – 38.54 ± 31.75

Data are expressed as Mean ± SD; DAS Disease activity score,mHAQ Modified health assessment
questionnaire, ESR Erythrocyte sedimentation rate

includes a wide expression of inflamma-
tory cytokines and synthesis of proan-
giogenic factors [1]. This concept is vital
for diagnosis, prevention and treatment.
We are still unaware of the full spectrum
of the cytokines that play a role in the
pathogenesis. Various cytokines (e. g.
TNF-α, IL-1, IL-6, IL-8, IL-15, IL17,
TFG-β and PDGF) have already been
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established to be involved in the in-
flammatory reaction. However, several
studies suggest that pleiotrophin (PTN)
and midkine (MK) should be included
in this list, although their precise role is
not completely revealed [8].

PTN is a growth factor formed of
136 amino acids, which form with MK,
a distinct family of heparin-binding
growth factors. It is called “pleiotrophin”
because of its function as a differentiation
factor and growth factor for a variety of
cell types [9].

PTN is a potent angiogenic factor that
has a role in survival of endothelial cells
as well as its proliferation, migration
and capillary-like structure formation
[9]. PTN also has been discovered to
enhance the expression of inflamma-
tory cytokines including TNF-α, IL-1b

and IL-6 in quiescent human periph-
eral blood mononuclear cells (PBMC)
which emphasize its important role in
the control of inflammatory processes
[10].

In the adult cartilage, PTN expres-
sion is limited to specific pathological
conditions which includes RA and OA
[6] where developmentally regulated fac-
tors often show again during disease [9].
However, little is known about their sol-
uble concentrations in synovial fluid and
serum and its association with clinical
and radiological disease parameters. Ac-
cordingly, our study aimed to investigate
whether PTN could be found in the sera
and synovial fluid in patients with RA
and OA and its relation to disease ac-
tivity, functional class and radiological
staging.

Patients andmethods

This study was carried on 35 adult RA
patients (21 female, mean age of 42.23 ±
9.32 years) fulfilling the ACR/EULAR
2010 classification criteria of RA [11] and
40 adult patients with knee OA (25 fe-
male, mean age 52.82 ± 7.33 years) di-
agnosed according to 1986 ACR criteria
for knee osteoarthritis [12].

All patients were recruited from the
outpatient clinic of the Rheumatology
and Rehabilitation Department, Faculty
of Medicine, Cairo University. Patients
were taken consecutively, provided that
knee effusion was evident. Exclusion cri-
teria of the present study included arthri-
tis of other etiologies, preceding frac-
tures, preceding infection in joint, sys-
temic inflammatory or autoimmune dis-
eases (except RA), malignancies, intra-
articular administration of steroids for
at least 3 months before joint aspiration.
The study also included 20 healthy sub-
jects who served as the normal control
group.

All patients were subjected to full his-
tory taking, complete physical examina-
tion as well as assessment of disease ac-
tivity and functional ability.

For RA patients, disease activity was
assessed by using the Disease Activity
Score 28 (DAS 28) [13]. RA functional
abilitywas assessedbyusing themodified
version of the health assessment ques-
tionnaire (mHAQ)which was previously
validated [14].

Plain radiographs for hands, wrists
and feet were taken for each RA patient
at the time of blood sampling. Radio-
graphic joint damage was assessed ac-
cording to the Larsen score [15], with
the number and size of bone erosions
and the extent of joint space narrow-
ing related to the cartilage damage being
evaluated. Treatment modalities were
determined by combining information
provided by the patients and the medi-
cal records. A maximum daily dose of
7.5mgofprednisolonewasaccepted. The
presence of the extra-articular manifes-
tations and previous joint surgery were
recorded.

For OA patients plain radiographs for
both knees were obtained and evaluated
according to Kellgren and Lawrence

Zeitschrift für Rheumatologie 4 · 2018 323



Abstract · Zusammenfassung

Z Rheumatol 2018 · 77:322–329 DOI 10.1007/s00393-016-0234-8
© Springer-Verlag Berlin Heidelberg 2016

S. M. H. Fadda · I. H. Bassyouni · R. H. Khalifa · N. Y. Elsaid

Pleiotrophin, the angiogenic andmitogenic growth factor: levels in serum and synovial fluid in
rheumatoid arthritis and osteoarthritis. And correlation with clinical, laboratory and radiological
indices

Abstract
Background. Few studies have reported
a possible involvement of pleiotrophin (PTN)
in the pathophysiology of osteoarthritis
(OA) and very little is known about its role
in rheumatoid arthritis (RA). This study is to
measure PTN in the sera and synovial fluids in
RA and OA and to assess its relation to activity,
functional class and radiological staging.
Subjects and methods. Serum and synovial
fluid samples were collected from 35 RA
patients and 40 knee OA patients and
serum samples were withdrawn from
20 healthy controls. Demographic, clinical and
serological data were prospectively assessed.

Functional and radiographic grades were
also assessed. Serum and synovial fluid PTN
levels were measured using enzyme-linked
immunosorbent assay (ELISA).
Results. There was no statistical significant
differences (p > 0.05) on comparing the mean
PTN level in sera of RA, OA patients and
healthy controls. However the mean synovial
fluid level of PTN in both patient groups was
significantly higher than mean serum level
(p < 0.001). Significant correlations between
the serum PTN level and both morning
stiffness duration (p = 0.008) and mHAQ score
(p = 0.039) were only observed in RA patients.

Conclusion. Our results point to a possible
important role of PTN in RA and OA. We
firstly report a serological pattern of PTN in
the sera and synovial fluids of RA patients.
However its implementation as a disease
marker or a potential target therapy in both
diseases awaits larger studies and further
investigations.

Keywords
Pleiotrophin · Rheumatoid arthritis ·
Osteoarthritis · Serum · Synovial fluid

Der angiogene undmitogeneWachstumsfaktor Pleiotrophin: Konzentrationen in Serum und Synovia
bei rheumatoider Arthritis und Arthrose. Sowie Korrelationmit klinischen, labordiagnostischen und
radiologischen Indizes

Zusammenfassung
Hintergrund. In einigen wenigen Studien
wurde über eine mögliche Beteiligung
von Pleiotrophin (PTN) an den patho-
physiologischen Prozessen der Arthrose
berichtet. Nur wenig ist über die Rolle bei
der rheumatoiden Arthritis (RA) bekannt.
Zweck der vorliegenden Studie war es, die
PTN-Spiegel in Serum und Synovia bei RA
und Arthrose zu bestimmen. Zudem wurde
der Zusammenhang mit der Aktivität, dem
Funktionsstatus und dem radiologischen
Stadium untersucht.
Probanden und Methoden. Serum- und
Synoviaproben wurden von 35 Patientenmit
RA und 40 Patientenmit Kniegelenksarthrose
gewonnen, Serumproben auch von 20 gesun-
den Kontrollen. Demografische, klinische und

serologische Datenwurden prospektiv erfasst.
Die funktionellen und röntgenologischen
Stadien wurden ebenfalls ermittelt. Die
PTN-Konzentrationen in Serum und Synovia
wurden mithilfe eines „enzyme-linked
immunosorbent assay“ (ELISA) bestimmt.
Ergebnisse. Es fand sich kein statistisch signifi-
kanter Unterschied (p > 0,05) bei Vergleich der
durchschnittlichen PTN-Spiegel im Serum von
Patientenmit RA, Patientenmit Arthrose und
gesunden Kontrollen. Die durchschnittliche
Konzentration in der Synovia war dagegen in
beiden Patientengruppen signifikant höher
als der durchschnittliche Serumspiegel (p <
0,001). Eine signifikante Korrelation fand
sich nur zwischen den Serum-PTN-Spiegeln
und der Dauer der Morgensteifigkeit (p =

0,008) sowie demmHAQ-Score (p = 0,039) bei
Patientenmit RA.
Schlussfolgerungen. Die Ergebnisse deuten
darauf hin, dass PTN eine wichtige Rolle bei
RA und Arthrose spielen könnte. Dies ist der
erste Bericht über ein serologisches PTN-
Muster in Serum und Synovia von Patienten
mit RA. Bevor aber PTN als Erkrankungsmarker
etabliert oder als potenzieller Ansatzpunkt
für eine zielgerichtete Therapie beider
Erkrankungen herangezogen werden kann,
müssen größere Studien und weitere
Untersuchungen durchgeführt werden.

Schlüsselwörter
Pleiotrophin · Rheumatoide Arthritis ·
Arthrose · Serum · Synovia

grading [16]. The functional ability in
OA patients were measured using the
Western Ontario and McMaster Uni-
versities osteoarthritis index (WOMAC)
questionnaire [17].

The study was approved by the local
ethics committee and informed consent
according to the Declaration of Helsinki
was obtained from all patients and nor-
mal subjects.

Laboratory investigations

Routine biochemistry tests were regis-
tered from the patients’ records. Com-
plete blood count (CBC) was performed
using a Coulter counter (T660) and
erythrocyte sedimentation rate (ESR)
was detected by the Westergren method.
Rheumatoid factor (RF) was determined
by the latex fixation method. Anti-
citrullinated cyclic peptide (anti-CCP)
was measured using the microparticle

enzyme immunoassay (MEIA) method
with the Abbott AxSym (Chicago, IL,
USA).

Serum and synovial fluid
pleiotrophin

Serum samples were obtained from all
patients and volunteers. Synovial fluid
samples were obtained from effused
knees in both RA and OA patients.
Serum and synovial fluid pleiotrophin
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was assayed using the quantitative en-
zyme immunoassay technique (ELISA).
A monoclonal antibody specific for
pleiotrophin had been precoated onto
a microplate. Standards and samples
were pipetted into the wells and any
pleiotrophin present was bound by the
immobilized antibody. After washing
away unbound substances, an enzyme-
linkedmonoclonal antibody reagent spe-
cific for pleiotrophin was added to the
well, then unbound antibody enzyme
reagent was washed away. The substrate
solution was then added to the wells
and color developed in proportion to
the amount of pleiotrophin bound in
the initial step and then the intensity of
colour was measured. The PTN con-
centrations were analyzed in accordance
with the manufacturer’s instructions and
with an ELISA reader at 450 nm. Both
standards and samples were evaluated in
duplicate and the interassay variations

were shown to be within the range given
by the manufacturers.

Statistical analysis

Results are expressed asmean ± standard
deviation (SD) or number (%). Com-
parison between categorical data was
performed using the χ2 test. Compari-
son between values of different variables
in the two studied groups was per-
formed using either the unpaired t test
or Mann–Whitney test whenever it was
appropriate while theWilcoxon matched
paired test was used for matched serum
and synovial fluid level of PTN in the two
studied groups. Comparison between
values of PTN in serum in the three
studied groups was performed using
the Kruskal–Wallis test. Correlation be-
tween PTN either in serumor in synovial
fluid and different variables in RA and
OAgroupswas testedusing theSpearman

rho correlation test. The Statistical Pack-
age for Social Sciences (SPSS) computer
program (version 19 windows) was used
for data analysis. A probability value
(P value) less than 0.05 was considered
statistically significant.

Results

RA and OA patients’ characteristics are
displayed in . Table 1. Ten RA patients
(28.5%) had extra-articular manifes-
tations. Subcutaneous nodules were
found in 4 patients (11.4%) and 6 pa-
tients had secondary Sjogren syndrome
(17.1%). RF was positive in 28 RA pa-
tients (82%)with amean of 38.62 ± 41.62
IU/ml. Anti-CCP antibody was positive
in 13 RA patients (37.1%) with a mean
of 54.6 ± 44.8 U/ml. Regarding medical
treatment, all our RA patients were on
methotrexate (100%), 25patientswereon
steroids (71.4%), 9 patients on lefluno-
mide (25.7%) and 10 on antimalarial
therapy (28.5%).

Comparison between serum PTN
levels in RA patients, OA patients
and in healthy controls

Therewas no statistical significant differ-
ences (p > 0.05) on comparing the mean
PTN level in sera of RA, OA patients and
healthy controls (22.51 ± 18.49, 23.14 ±
23.79, and 22.44 ± 2.82 ng/ml respec-
tively; . Fig. 1).

Comparison between serum and
synovial fluid PTN levels in RA and
OA patients

As shown in . Fig. 2, PTN levels were
significantly higher (P < 0.001) in syn-
ovial fluid (34.30 ± 31.75 ng/ml) than
serum levels in RA patients (22.51 ±
18.49 ng/ml). It was also found signifi-
cantlyhigher in synovialfluid than serum
ofOApatients (37.30 ± 28.80 and 23.14 ±
23.79 ng/ml respectively; P < 0.001).

Confirming the above results by us-
ing Wilcoxon matched paired test for
matched serum and synovial fluid level
of PTN in the two studied groups, it
was found that the PTN level in synovial
fluid was significantly higher than that in
serum where p < 0.001 in both patients
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Table 2 Correlationbetween serumand synovial fluidpleiotrophin (PTN)withdisease parame-
ters in rheumatoid arthritis (RA) patients
RA patients (No. = 35) Serum PTN (ng/ml) Synovial fluid PTN (ng/ml)

Parameter r p r p

Age (years) 0.378 0.252 0.131 0.453

Disease duration (years) 0.166 0.341 0.034 0.847

Morning stiffness duration (h) –0.443 0.008** –0.116 0.506

Extra-articularmanifestations –0.227 0.190 –0.257 0.137

DAS 28 0.032 0.856 –0.105 0.548

mHAQ score –0.351 0.039* 0.042 0.810

Modified Larsen score 0.134 0.444 –0.024 0.890

ESR (mm/h) –0.077 0.659 –0.162 0.354

Haemoglobin concentration (g/dl) –0.056 0.751 –0.052 0.769

WBCs (103/μl) 0.023 0.897 –0.153 0.380

Platelet count (103/μl) 0.116 0.505 –0.191 0.273

ALT (U/l) 0.081 0.645 –0.053 0.761

AST (U/l) 0.071 0.686 0.027 0.880

Creatinine (mg/dl) 0.043 0.806 0.074 0.674

Rheumatoid factor titre (IU/ml) 0.136 0.482 0.045 0.815

Anti-CCP antibody titre (IU/ml) –0.179 0.311 –0.155 0.383

DAS Disease activity score, ESR erythrocyte sedimentation rate,mHAQModified health assessment
questioner

Table 3 Comparison betweenmean values of serumand synovial pleiotrophin (PTN) level in
rheumatoid arthritis (RA) patients classified according tomedications intake subgroups
RA
patients
(No. = 35)

Serum PTN (ng/ml) Synovial PTN (ng/ml)

Patients on Patients not
on

P Value Patients on Patients not
on

P Value

Steroids 20.97 ±
15.40

26.34 ± 25.22 0.558 36.11 ±
37.30

29.77 ± 8.19 0.674

Leflunomide 26.92 ±
25.09

20.98 ± 15.94 0.364 36.44 ±
36.52

36.44 ± 36.52 0.880

Antimalarial 18.46 ± 2.20 24.12 ± 21.75 0.971 45.94 ±
58.34

29.64 ± 8.52 0.898

Data are expressed as mean ± standard deviation (SD)

group (. Fig. 3). Serum PTN levels cor-
related positively with its synovial fluid
levels in RA patients (r = 0.0378, p =
0.025) and OA patients (r = 0.0378, p =
0.016).

Association of serum and synovial
fluid PTN level with RA disease
characteristics

There were significant correlations be-
tween serum PTN level with morning
stiffness duration (r = –0.443, p = 0.008)
and mHAQ score (r = –0.351, p = 0.039).
However, no other significant correla-
tions were found between PTN level in
either serum or synovial fluid of RA pa-

tients and other parameters (p > 0.05;
. Table 2). PTN levels were similar in
both males and females and were not
dependent on the age of the patients or
on the duration of arthritis.

Furthermore, there was no statisti-
cally significant difference on compar-
ing mean PTN level in serum and syn-
ovial fluid level of RA patients who re-
ceived and those who did not receive
steroids, leflunomide and antimalarial
medications as shown in . Table 3.

Association of serum and synovial
fluid PTN level with OA disease
characteristics

No significant correlation was found
between serum and synovial fluid level
of PTN with age, disease duration,
WOMAC functional score and Kellgren
and Lawrence radiological score (p >
0.05). Furthermore no significant cor-
relation was found between PTN serum
and synovial fluid level with the dif-
ferent laboratory data in OA patients
(. Table 4).

Comparison between serum and
synovial fluid PTN levels in RA and
OA patients

As shown in . Fig. 2, PTN levels were
significantly higher (P < 0.001) in syn-
ovial fluid (34.30 ± 31.75 ng/ml) than
serum levels in RA patients (22.51 ±
18.49 ng/ml). It was also found to be sig-
nificantly higher in synovial fluid than
serum of OA patients (37.30 ± 28.80
and 23.14 ± 23.79 ng/ml respectively; P <
0.001).

Confirming the above results by us-
ing theWilcoxon matched paired test for
matched serum and synovial fluid level
of PTN in the two studied groups, it was
found thatPTN level in synovial fluidwas
significantly higher than that in serum,
where p < 0.001 in both patient groups
(. Fig. 3). Serum PTN levels correlated
positively with its synovial fluid levels in
RA patients (r = 0.0378, p = 0.025) and
OA patients (r = 0.0378, p = 0.016).

Association of serum and synovial
fluid PTN level with RA disease
characteristics

There was significant correlations be-
tween serum PTN level with morning
stiffness duration (r = –0.443, p = 0.008)
andmHAQ score (r = –0.351, p = 0.039).
However, no other significant correla-
tions were found between PTN level in
either serum or synovial fluid of RA
patients and other parameters (p > 0.05;
. Table 2). PTN levels were similar in
both males and females and were not
dependent on the age of the patients or
on the duration of arthritis.
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Table 4 Correlationbetween serumand synovial fluidpleiotrophin (PTN)withdisease parame-
ters in osteoarthritis (OA) patients
OA patients (No.=40) Serum PTN (ng/ml) Synovial fluid PTN (ng/ml)

Parameter r p r p

Age (years) –0.062 0.704 0.025 0.880

Disease duration (years) 0.196 0.225 –0.110 0.500

WOMAC score 0.171 0.292 0.057 0.728

Kellgren and Lawrence score –0.078 0.630 –0.045 0.783

ESR (mm/h) 0.021 0.898 –0.189 0.243

Haemoglobin concentration (g/dl) 0.177 0.274 0.106 0.513

WBCs (103/μl) 0.075 0.647 0.118 0.467

Platelet count (103/μl) 0.171 0.290 –0.137 0.400

ALT (U/l) 0.117 0.474 –0.308 0.053

AST (U/l) –0.216 0.182 –0.241 0.135

Creatinine (mg/dl) 0.186 0.251 0.212 0.188

ESR Erythrocyte sedimentation rate

Furthermore, there was no statisti-
cally significant difference on compar-
ing mean PTN level in the serum and
synovial fluid level of RA patients who
received and those who did not receive
steroids, leflunomide and antimalarial
medications as shown in . Table 3.

Association of serum and synovial
fluid PTN level with OA disease
characteristics

No significant correlations were found
between serum and synovial fluid level
of PTN with age, disease duration,
WOMAC functional score and Kell-
gren and Lawrence radiological score
(p > 0.05). Furthermore no significant
correlations were found between PTN
serum and synovial fluid level with the
different laboratory data in OA patients
(. Table 4).

Discussion

Current disease-modifying therapies for
rheumaticdiseases sometimes fail orpro-
duce only partial responses. Reliable
biomarkers of therapeutic response, tox-
icity and prognosis are lacking. It is
difficult to achieve sustained remission
and ongoing pharmacologic therapy is
required [18].

Targeted therapies have revolution-
ized treatmentofmanycomplexdiseases.
Indeed, targeted therapy became one of
the major modalities of medical treat-

ment for cancer [19]. Application of tar-
geted therapies in immune-mediated in-
flammatory diseases (IMIDs) is another
area of interest based on several facts as
the effective implementation of anticy-
tokine therapy in many orphan inflam-
matory conditions [20].

Several reports have focused on the
PTN effect in cancer angiogenesis [21].
Accordingly, a bulk of research has stud-
ied PTN as an attractive target for tu-
mour therapy and data suggest that PTN
may hold promise for breast and prostate
cancers [22, 23]. In addition to cancer,
this embryonic growth and differentia-
tion factor was found to be expressed in
adults with inflammatory diseases, with
a proposed role in the angiogenesis and
growth of synovial cells [9]and hence
could be a promising applicant to de-
velop targeted therapeutic regimens.

As far as we know, the concept of the
current study was investigated only once
in RA by Pufe et al., who determined the
PTN expression in the synovial mem-
branes of patients with RA [9]. However,
the basic premise of the ease and rapid-
ity of the serological tests had urged us
to assess the PTN concentrations in the
sera and synovial fluids of a group of RA
patients.

On studying the difference between
the serum and synovial fluid levels of
PTN in the RA patients group, we found
statistically significant higher PTN levels
in the synovial fluid compared to that of
the serum (p < 0.001). This is consistent

with the results reported by Pufe et al.
who found that PTN mRNA expression
and PTN protein were considerably up-
regulated in the synovial tissues of pa-
tients with RA [9].

However, we did not find any statis-
tical difference between the serum levels
of PTN in RA patients group and con-
trols (p > 0.05). This insignificant dif-
ference between serum PTN in RA and
healthy controls was not expected. Nev-
ertheless, it is known that PTN can act
in a paracrine manner as it is released
and consumed locally, close to the site
where the immune reaction occurs [9].
Similarly, a number of inflammatory cy-
tokines related to the pathogenesis of RA
were also not detected in the serum. Of
which that have been reported are the
TNF-α, IL-1b and IL-6 [24–26]. Multi-
ple explanations for the inability to detect
a cytokine, when actually it is expected to
be found, have been proposed. The pres-
ence of specific or nonspecific inhibitors
or excessive consumptionof a cytokine or
diurnal variations are among causes [18].
From another aspect, blood may not be
the appropriate material of choice. The
half-life of many cytokines is less than
10min; hence, the time lapsebetween the
collection and the processing of samples
may be a significant factor limiting the
use of levels of cytokines as biomarkers
[18].

In the present research, we studied the
association of PTN levels in serum and
synovial fluid with some clinical param-
eters and disease activity score in RA.
We found a significant correlation be-
tween serum PTN level with morning
stiffness duration and mHAQ score. On
the other hand, no correlation was found
with age, disease duration, DAS 28 score
or the presence of extra articular mani-
festations.

Therefore, we investigated PTN level
in the sera and synovial fluid of OA. We
also found that the serum levels in OA
patients were not statistically different
fromnormalhealthycontrols. Incontrast
to our findings, Kaspiris et al. assessed
serum level of PTN in 16 OA patients
and they found that it was significantly
higher than in controls [6]. This may
be attributed to different causes. Firstly,
their study differs from ours that the pa-
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tients were with hip and knee OA, while
ours were only knee OA; also they classi-
fied their knee OA patients using differ-
ent radiological scoring systemmaking it
difficult to compare bothpatients groups.

On comparing serum and synovial
fluid levels in our OA patients, we found
statistically significant difference where
it was higher in the synovial fluid than
serum (p < 0.001).

Synovial fluid samples were measured
inpreviousstudies inOA.Pufeetal. stud-
ied PTN mRNA and protein expression
in the synovial fluids of OA patients and
reported that PTN concentrations were
elevated in earlierOA stages, but rarely in
late OA stages [27]. The local production
of PTN in OA cartilage is emphasized by
our findings; however it was difficult to
classify our OA patients as early or late
as most of them were nearly the same
OA stage.

In our study, serum and synovial fluid
PTN levels did not correlate withWomac
functional score nor with Kellgren and
Lawrence radiological score in the OA
patients group (p < 0.05). Since no other
studies correlated PTN levelwithOAdis-
ease parameters, we can say that further
studies including a larger number of pa-
tients with different disease stages should
be carried out.

As a matter of fact, the role of PTN
in OA is still obscure and another con-
cept was adopted by Kaspiris et al. For
the first time, they showed expression
of PTN in subchondral bone osteocytes
of OA patients, which also play a role
in tissue remodeling during disease pro-
gression [6]. Previous studies showed
expression of PTN in osteocytes also in-
creased after local bone damage and in
cases of fracture healing in experimen-
tal models [28], and its over-expression
presents a mean reinforcing effect on the
growthof longbones in rats [29]. Invitro,
PTN stimulates the adhesion, migration,
anddifferentiationof osteoblasts, and the
creation of the intercellular matrix [30],
further supporting the notion that PTN
expression in osteocytes of OA patients
may have a role in tissue remodeling.

In conclusion, the results of the
present study emphasize the role of PTN
in both RA and OA. We were the first
to report a serological study of this cy-

tokine in RA and to correlate its level
withdifferent functional and radiological
parameters of both diseases.

However, it is important to bear in
mind that there are several limitations in
our study. Firstly, the number of patients
was relatively small. Secondly, the cross
sectional pattern of our study make it
difficult to assess the effect of treatment
and medications taken by the patients
and PTN levels in serum and synovial
fluid.

Accordingly, further studies on PTN
and rheumatic diseases and prolonged
follow-up are needed to reach reliable
conclusions and unveil its exact role in
the disease process.
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