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Purpose

Juvenile idiopathic arthritis (JIA) is one of the leading
causes of disability in children characterized by destruc-
tion of articular cartilage and underlying bone, as well
as synovial hyperplasia. Since synovia contains osteoblast
progenitors, hyperplastic changes may contribute to
joint destruction by inhibition of osteoblast differentia-
tion. Osteoblasts are also immunoregulatory cells and
their inhibited differentiation and function may affect
joint inflammation. The objective of this report is to
explore the osteoblastogenic potential of synovial fluid
cells in JIA and to examine whether synovial fluid from
children with JIA effects osteoblast differentiation of
human bone marrow cells in vitro. Additionaly, we
aimed to determine and compare the local and systemic
expression of osteoblast related genes in patients with
JIA.

Methods

Blood samples were obtained from 21 children with oli-
goarticular JIA (oJIA), 21 children with polyarticular JIA
(pJIA), and 24 control children. Synovial fluid samples
were collected from 21 children with oJIA and 6 children
with pJIA. Peripheral blood cells from healthy controls
and children with JIA, as well as synovial fluid cells from
children with JIA were used to analyze the gene expres-
sion of Runx1, Runx2, Runx3, osteoprotegerin (OPQG)
and receptor activator of nuclear factor kappa-B ligand
(RANKL) by quantitative polymerase chain reaction.
Osteoblastogenesis from synovial cells was induced in o.-
MEM medium supplemented with 10% fetal bovine
serum, 50 pg/ml ascorbic acid and 5 mmol -glyceropho-
sphate, and assessed by alkaline phospatase (AP) staining
of osteoblast colonies on culture day 21. The human
bone marrow cells from healthly donor were cultured for
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17 days with 10% synovial fluid from children with JIA.
Osteoblast differentiation was compared with non-trea-
ted cells, assessed by AP activity.

Results

Synovial cells from children with oJIA formed more AP
positive colonies on culture day 21, in comparison to
synovial cells from children with pJIA (784.81+216.79 vs.
257.21+68.13 arbitrary units, p<0.001, t-test). As assessed
by AP activity synovial fluid from children both with
oJIA and pJIA inhibited osteoblast differentiation of
human bone marrow cells (0.059+0.026 in oJIA; 0.068
+0.019 in pJIA vs. 0,115 + 0,023 in control cultures,
p<0.05, t-test). Gene expression of Runx1, Runx2, Runx3
and RANKL was higher in synovial fluid of children with
pJIA than with oJIA.The expression of osteoblast related
genes in peripheral blood mononuclear cells from chil-
dren with JIA was similar to healthy controls.

Conclusion

Osteoblast differentiation is locally inhibited in children
with JIA, which is particularly pronounced in poliarticu-
lar disease. Osteoblast differentiation potential of syno-
vial cells may serve as an important prognostic and
therapeutic factor in JIA
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