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stromal cells7,8. To establish the effective involvement
of PTX3 in osteoblasts activity, and in general in
bone patho-physiology, we are studying its expression and function in osteoblasts from osteoporotic patients and young subjects not affected by bone diseases. Our preliminary findings highlight the capability of human osteoblasts to express PTX3 both in vivo
and in vitro models. Noteworthy, the expression of
PTX3 appears significantly reduced in osteoblasts
that showed a poor propensity to form hydroxyapatite
crystals, especially in osteoporotic patients. The correlation between osteoblast PTX3 deficiency and low
bone density that we are observing in human subject
well matches with bone structure deficiency and impaired fracture healing described in the animal model
of PTX3 null mice6. Specifically, Authors reported that
bone regeneration requires PTX3 for both the induction of the fracture healing process and recruitment of
differentiated osteoblasts6.
Data now available about the relationship between
PTX3 and bone, allow to hypothesize the mechanisms
through which PTX3 could be involved in both bone
metabolism and osteoporosis development (Fig. 1). In
particular, PTX3 could influence osteoblasts differentiation both at level of Mesenchymal Stem Cells (MSC)
and pre-osteoblasts as demonstrated by Chiellini et
al.9. Therefore, in physiological conditions, the presence of PTX3 in the bone marrow environment could
stimulate osteoblast differentiation and function. On the
other hand, in the absence of PTX3, the balance between osteoblast and adipocyte differentiation could be
shifted toward the adipocyte lineage. This phenomenon
is characteristic of ultrastructural and morphological
framework of osteoporotic patients, in whom the bone
marrow is replaced by fat tissue. Then, PTX3 can sustain bone metabolism both increasing the number of
active osteoblasts and activating osteoclasts through
the RANKL/RANK pathway.
What is clear is that PTX3 is a novel regulator of bone
metabolism with prominent effects on cellular process
that are essential to both bone physiology and osteoporosis. All together, these considerations could lay the
foundation for the development of new therapeutic approach of osteoporotic patients based on the use of human recombinant PTX3.
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PTX3: a new mediator of bone metabolism and
osteoporosis
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In the era of personalized medicine, the identification of
novel mediator of bone metabolism is one of the main
research fields. Indeed, the finding of new molecules
involved in bone homeostasis can open new perspectives in prevention and treatment of bone degenerative
age-related diseases. Osteoporosis, the most common
metabolic bone disease of the elderly, presents with
decreased bone mass and increased occurrence of
fragility fractures1. These fractures are one of the most
important problem in the elderly population, leading to
significant increase of cost to health care service2-4.
Recent and contradictory data are reported about the
possible role of PTX3 in bone homeostasis. Specifically, it has been described that PTX3 is able to induce
the expression of Receptor Activator of Nuclear factor
Kappa-B Ligand (RANKL) by osteoblasts promoting osteoclasts activation in an in vitro culture system5. On
the other hand, preliminary data by Kelava et al. investigated the relationship between PTX3 expression and
bone quality in mice deficient for the PTX3 gene
demonstrating that PTX3 null mice had lower bone
mass than their WT littermates, implying a positive involvement of PTX3 in bone formation rather than in the
resorption6.
PTX3 is considered as a multifunctional glycoprotein
involved in cell proliferation and migration, and deposition and remodelling of the extracellular matrix by a
variety of cells such as vascular endothelial cells,
smooth muscle cells, fibroblasts, adipocytes, chondrocytes, mesangial, epithelial and mesenchymal
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Figure 1. PTX3 as a kingmaker of bone metabolism.
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