The Action of Strontium Ranelate: Myth or Reality
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The present study aimed to show whether the Strontium ranelate was the dual action possessing either antiresorptive
or formative properties. This retrograded study included 56 postmenopausal women using the biological bone turnover
markers as an evaluation. The antiresorptive property described by the mean value of Beta-crossLap or bCTx before taking
2 grams of Strontium ranelate per day was 0.377 ng/ml compared with the mean of CTx after the 3-month treatment which
was 0.409 (p = 0.083) ng/ml. The result indicated that this agent could not suppress the bone resorption, otherwise Strontium
ranelate was not able to control the progress of bone resorption. It was found that 67.92 per cent showed the uncontrollable
resorption. In addition, the bone formation monitored by PINP was diminished 34.54% and only 60% of the bone formation
values was little increased but still below normal (44.5 ng/ml) while 1.8% was no response. The present study displayed that
the Strontium ranelate was neither antiresorptive nor formative actions and it was certainly not a dual action via the method

of biological bone turnover markers.
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Strontium is located on the periodic table in
the alkaline earth metal group. It is in the group that
includes calcium, barium, magnesium and beryllium.

Strontium ranelate was widely used in 1950s®
for the management of osteoporosis. However, the
outcomes of the Strontium efficacy are controversial
especially its power of increasing bone mass. Ghada®
pointed that the Strontium having a greater atomic
number than calcium would weaken the penetration of
x-ray beam. Therefore, this difficulty resulted in an
overestimation of measuring the bone mineral density.
This comment also mentioned the Strontium had high
affinity to hydroxyappatite. As a result, it could replace
calcium easily which itis likely to increase bone mass.
Moreover, a group of researchers®*% claimed the
Strontium contained the dual action possessing
antiresorption and formation. This study using the bone
markers as a parameter for proving the double action
found that the strontium ranalate had neither
antiresorptive nor formative properties.

Material and Method
The retrograde study was done at the
Osteoporosis Clinic, Siriraj Hospital. The files of
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patients’ history were randomly selected from Sept 2010-
Feb 2011. Fifty-six cases were treated with Strontium
ranelate by the following criteria: they were
postmenopausal women whose biological bone markers
were recorded completely and they took 2 grams of
Strontium ranelate per day for three months.

The data were statistically calculated by SPSS
version 10.

The antiresorptive marker is Betacrosslap
(bCTx). This assay was specific for bone resorption
which was achieved by using monoclonal antibody
recognized as an octapeptide (beta-8AA) on the C-
terminal end of the alpha one chain of type 1 collagen.
The serum was automated by the Elecsys analyzer.

The formative markers were detected by the
new synthesis of collagen at the N-terminal of collagen
type 1 called PINP (Type 1 procollagen N-terminal
propeptide).

The analyzed data were compared with the
normal standard values®.

Results

The mean value of antiresorptive power, bCTx
of bCTx1 was 0.377 ng/ml and the mean value of
antiresorptive power after taking 2 grams of Strontium
ranelate named bCTx2 was 0.409 ng/ml. After comparing
with both of the mean values, the study found that the
bCTx did not decrease significantly (p = 0.083) (Fig. 1
and Table 1).
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Fig. 1  Unremarkable changes of bone antiresorptive
power of Strontium ranelate at the dose of 2 grams
per day for 3 months, p = 0.083
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Fig. 2  Comparison of the mean values of both PINP after

adjusting PINP to the same base line of bCTx. The
bone formative markers were not different
statistically (p = 0.564)

The mean value of PINP after being adjusted
to the same level of bCTx showed that PINP before and
after the intake of Strontium ranelate were not different
significantly (p =0.564) (Fig. 2).

Discussion

The bone turnover markers are used as
the parameters for testing the action of Strontium
ranelate because the bone markers are recognized
as the real time manifestration of bone function
and short outcomes. The proper time for evaluation
of antiresorption is 3 months®. The bone histomorpho-
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Table 1. Results of the bone marker turnovers after the 3-
month intake of 2 grams of Strontium ranelate

SD p
CTx before intake 0.377 0.138
CTx2 after intake 0.409 0.151
0.083
Adjustable PINP1 33.19 16.61
Adjustable PINP2 34.48 11.75
0.564

metry is not preferably used as this method limits the
data from paired bone biopsies in patients receiving
Strontium ranelate. The appearance of bone cells is
hardly confirmed its functions; it displays only the
morphology, not the function. In addition, the BMD
measurement is not a suitable approach because it takes
time for bone mass changes, practically at least from 1
to 2 years.

The Strontium ranelate is generally recognized
as the dual action: bone formation and antiresorption®.
The best approach for investigating its action is bone
turnover markers; PINP is the marker of bone formation
while the resorption marker is bCTx.

The statistic results of bone resorption marker,
bCTx were not reduced significantly (p = 0.083) after
the addition of Strontium ranelate.

The present study, additionally, found that
67.92% of the Strontium intakes could not control the
levels of bCTx which should be decreased.

The bone formation also failed to increase the
bone formation by the pair simple test that showed
non-significantly, p = 0.564 (Fig. 2).

In sum, Strontium ranelate has neither an
antiresorptive nor formative action. Strontium ranelate
is rather expensive; one sachet is 90 Bath. This
medication costs 2,700.00 Baht per month or 32,400.00
Baht per year in comparison with other antiresorptive
ones such as Risedronate, Alendronate of which the
cost is 1,596.00 and 1,460.00 Baht per month
respectively. As this medication efficacy is not reliable
enough and Thailand is not a rich country to import
such a costly medicine for patients to use, physicians
must think carefully whether this therapy is worth
spending when prescribing it. Although Strontium
ranelate is popularly used in many countries, it is not
yet approved by FDA in the United States for the
treatment and prevention of osteoporosis which still
remains under study®,
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