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Short Communication
Bone tissue consists of cells that reabsorb bone (osteoclasts)

and cells that form and mineralize bone (osteoblasts).
Osteoblasts produce collagen and hydroxyapatite, which
together are the constituents of the mineral part of the bone
(Figure 1).

The bone tissue is subjected to a continuous remodeling
process, summarized below:

Figure 1: Silicon activates the prolyl-hydroxylase enzyme,
present in the granular endoplasmic reticulum of the
osteoblast cytoplasm. The enzyme governs the formation
and bone mineralization.

This process is always present, for a lifetime

• with a positive balance up to around 30 years
• with negative balance subsequently (with a 2% drop every

year)

This physiological decline mainly affects calcium and can be
increased by other favourable factors:

• Poor calcium and silicon diet or excessive sodium intake.
• Sedentary life.
• High and prolonged intake of alcohol.
• High and protracted coffee intake.
• Cigarette smoke.

• The reduction of gonadal function that occurs in
menopause involves a further increase in calcium loss
(osteoporosis).

• Even bad oral hygiene can adversely affect bone
remodeling at the oral level.

Silicon activates and ensures the normal and
physiological synthesis of bone tissue

Common experience indicated that the diet enriched with
Equisetum arvense had positive effects on the growth of
farmed animals. So starting from the 60s it began to study
which was the reason and it was highlighted that silicon was
responsible for this result. In the cartilaginous and bone
tissues there was a greater amount of silicon in the phase of
growth compared to that present in the phases of quiescence
and stability [1-5].

In all the cells involved in the development of the structural
tissues (dermal matrix, cartilage and bone) is present the
prolyl-hydroxylase enzyme which is determinant for their
specific function. Through the activity of prolyl-hydroxylase the
fibroblasts produce collagen for the intracellular matrix, the
chondroblasts form the cartilage and the osteoblasts are able
to produce collagen and hydroxyapatite, which are at the base
of the formation of the mineral part of the bone tissue [6].

Silicon, in fact, is indispensable in the early stages of
collagen synthesis, conditioned by the activity of the enzyme
prolyl-hydroxylase, silicon-dependent enzyme, present in the
endoplasmic reticulum of cells that synthesize collagen
(fibroblasts, chondroblasts and osteoblasts) [7-8].

Other studies have also documented that the addition of
silicon from Equisetum arvense in the diet is able to restore
and enhance the activity and functionality of these cells,
improving any pathological conditions [9-11].

Consequently, the use of silicon supplementation can
constitute a preventive and curative treatment, in all
quantitative alterations of bone mass (osteoporosis,
osteoarthritic or post-traumatic bone degeneration, bone
fractures, orthopaedic and dental surgery, and guided bone
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regeneration): in fact, silicon promotes and activates,
qualitatively and quantitatively, the bone remodelling
processes [12-17].

In particular, the study by Mattioli-Belmonte et al. [18] has
documented in vitro the efficacy of OSTEOSIL Calcium in
improving the viability and metabolic function of osteoblasts.

OSTEOSIL Calcium (Ghimas SpA, Casalecchio di Reno-
Bologna, Italy) is a dietary supplement based on calcium and
silicon present in Equisetum arvense.

Osteoblasts were cultured with OSTEOSIL Calcium in an
increasing concentration of 2.5 μg/ml to 10 μg/ml and it was
observed at SEM that the cell morphology was directly
proportional to the concentration of OSTEOSIL Calcium. In cell
cultures treated with the highest concentration, cell
morphology was the best (good adhesion, cell viability and
absence of degenerative aspects).

The concentrations between 2.5 and 10 μg/ml, achieved by
the recommended dosage of OSTEOSIL Calcium, thus
represent the optimal treatment for a balanced supply of
silicon and calcium, even for prolonged periods of
administration.

The EDAX micro analytic investigation also confirms that
silicon and calcium administered with OSTEOSIL Calcium are
usefully used by osteoblasts in their metabolism aimed at
bone production.

Silicon activates prolyl-hydroxylase, which
synthesizes collagen, a precursor of bone

Silicon, in an orally absorbable form, optimizes the activity
of the silicon-dependent prolyl-hydroxylase enzyme, enzyme
present in the endoplasmic reticulum of the osteoblast, which
synthesizes the collagen, precursor of the bone, more rapidly
and copiously (Figure 2).

Figure 2: Factors that can negatively influence the quality
and quantity of the bone.

The osteoblasts activated by the silicon are able to make
better use of the blood calcium, which would otherwise be
clinically very useful.

It is known that calcium, as it ages, undergoes its
physiological decline, which often increases due to the
concomitant presence of unfavourable conditions.

The available calcium or that taken with the diet, however,
in the presence of silicon instead becomes more bioavailable
and used for the phases of bone remodelling.

The functional synergism between osteoblasts and
osteocytes allows to strengthen the formation of new bone
and to improve its mineralization, obtaining a bone, which in
implantology makes the implant stable.

Greater quantity and better bone quality in
implantology with OSTEOSIL Calcium

This is the rationale underlying the clinical outcome
observed after supplementation with OSTEOSIL Calcium in 124
subjects (45 females and 79 males, age 61.4 + 14.6 years,
range 41-79 years) who needed an implant surgery.

The basic CT scan showed bone D1 in 15 cases, bone D2 in
37 cases, bone D3 in 54 cases and bone D4 in 18 cases.

After supplementation of OSTEOSIL Calcium to the daily
dosage of two tablets for three months, the implant site
showed an optimal bone for both quality and quantity during
implant insertion, ensuring better implant stability in all cases
(Table 1).

Table 1: Variation of CT scan values before and after
supplementation with OSTEOSIL Calcium. Descriptive
statistical analysis (mean, SD, ES, minimum and maximum
value). The density of bone was first measured in Hounsfield
units (HU) using computed tomography (CT) and also in bone
volume % (BV%) using micro-CT scan. The percentage change
between before and after is also indicated.

 CT (HU) Micro CT (BV%)

 Before After Before After

Num. 124 124 124 124

mean 728 741 53,62 54,33

SD 201 204 16,31 16,59

es 18 18 1,46 1,49

min 391 401 30,14 30,54

max 1100 1123 81,60 83,03

var.%  1,82%  1,32%

The CT scan performed before implant insertion indicated a
sharp increase in bone density (about 1.5% improvement in
three months of OSTEOSIL Calcium supplementation): bone D1
in 17 cases, bone D2 in 67 cases and bone D3 in 40 cases, with
disappearance of 18 cases with bone D4 (P <0.001 at the Mann
Whitney U test) (Figure 3).
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Figure 3: Variation of bone density - the bars of the
histogram indicates the number of cases with bone D1, D2,
D3 and D4 before and after supplementation with OSTEOSIL
Calcium.

The figure indicates how bone D1 is increased in two cases
(from 15 to 17); bone D2 in 30 cases (from 37 to 67). This shift
towards a better bone quality is counterbalanced by the
decrease in cases with less dense bone: of 14 cases with bone
D3 (from 54 to 40) and with the total absence of cases with
bone D4.

In implant surgery, it will thus be easy to find during
supplementation with OSTEOSIL Calcium that the bone of the
implant site is more hard and compact.

Silicon and calcium thus favour better calcification and a
quicker mineralization of bone tissue, which in implantology
results in faster bone formation (Figure 4).

Figure 4: Increase in the amount of bone and consequently
in bone quality after supplementation with OSTEOSIL
Calcium. Only calcium intake is not sufficient to induce a
significant increase in the quantity of bone. The joint
assumption of silicon, which activates the processes of the
new bone formation, is decisive for the optimal
reconstitution of the mineral share.

It follows the logical possibility of being able to "load" the
plants in shorter times with great consequent advantages both
with the technique of immediate loading and in that of the

early load, obtaining, in addition, an increase in the density of
the newly formed bone.
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