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Introduction

Methods

Function of silicon

Silicon (Si) was reported to be important for normal growth and for
structural integrity of connective tissue in mammals and birds
Dietary deficiency experiments indicated a close relationship
between the Si concentration and the degree of mineralisation of
the young bone from chicks and rats. Si deficiency caused bone
deformation, a thinner cortex and a less calicified bone matrix
The retarded growth and malformations were prevented by Si
supplementation’. Seaborn showed that silicon deprivation in rats
resulls in an altered bone mineral composition and decreased
activity of acid and alkaline femur phophatases® Silicon
deficiency was also found to be associated with a reduction of the
number of osteoblasts in bone matrix of chickens®. These
experiments suggested an essential role of Si in bone
mineralisation and the formation of connective components such
as collagen and glycosaminoglycans.

Orthosilicic acid

Orthosilicic acid (OSA) is a monemeric form of silicic acid which is
found in dilute concentrations (< 104 M) in beverages and waler.
It was found thal OSA is readily available for gastrointestinal
absorption but that its polymers are nol absorbed* The
bioavailability of stabilized forms of OSA was found to be
significantly higher compared to other silicon supplementss.

Aim of the study

Broiler chicks on a normal diet (1.4 mg Si/g) were supplemented
with choline stabilized orthosilicic acid (Ch-OSA) to investigate
the effect of silicon on the serum calcium concentration and bone
mineral content (BMC) and density (BMD) in the femur.

Results

A group of 42,500 chicks was administered Ch-OSA (13.5 mg
Si/100 kg bodyweight/2 days) in their drinking water for 6 weeks
which increased the total dietary Si intake with less than 0.5 %. A
control group of 42,600 chicks of the same age was started in
parallel with identical feeding but without Ch-OSA
supplementation. Samples of 30 randemly chosen chicks were
taken in each group at the age of six weeks to analyze the serum
calcium, magnesium and silicon concentration and the femura
Femoral BMC and BMD were analyzed by Dual Energy X-ray
Absorptiometry. Scans were recorded for different regions of
interest in the femur (see fig. 1). Differences belween means
were evaluated with a one-tailed Student t-test. A p level of 0.05
was considered to be statistically significant

B

Fig. 1: Scanned areas of interest in the femur. (A) Left
panel: total hip region TH. (B) Right panel: total distal
region TD and 4 regions of interest (L1, L2, L3, L4).

The femural bone mineral content (BMC) was significantly higher
for supplemented chicks compared to the controls in all the
scanned areas of the femur (fig.2). Total BMC was also
significantly higher (+ 8.4 % for TD, p = 0.0163; + 10.1 % for TH,
p = 0.0157) for supplemented chicks compared to the controls
(fig. 2)
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Fig. 2. Bone mineral conlent (mg) in femura of healthy
chickens supplemented with Ch-OSA and non-supplemented
controls

The serum calcium concenlration was significantly higher (p <
0.05) in supplemented chicks (74.85 + 13.82 mg/ml, n = B0)
compared to the controls (69.47 + 15.99 mg/ml, n = 60)

The serum magnesium and silicon concentration were marginally
higher in the supplemented group (table 1)

The mortality was lower in the supplemented group (1.5 %)
compared lo the cantrol group (3 %). In addition, supplemented
chicks had a marginally higher mean bodyweight compared to
controls (Ch-OSA: 1920 g, contrals: 1865 g)

Discussion

The femural bone mineral density (BMD) was significantly higher
at the midshaft (L1) (+ 4.25 %, p = 0.0209), the distal metaphysis
(L4) (+ 4.88 %, p = 0.0102) and in the hip region (TH) (+ 56 %, p
= 0.0136) for supplemented chicks compared to controls (fig. 3)
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Fig. 3: Bone mineral density (mg/cm?) in femura of healthy
chickens supplemented with Ch-OSA and non-supplemented

Magnesium Silicon

mg/ml mg/ml Hal
(mean # SD) |(mean+SD) |(meant SD)
69.47 + 1599 | 254 + 0.61 19731477

| Controls
(n=60)
Ch-OSA

|(n=s60)

i P, one tailed,

| Student-t

7458+ 1382 |256+044 | 9924400

l
|

003 0.44 | 0.41

Table 1: Serum concentration of calcium, magnesium and
silicon in healthy chicks, supplemented with Ch-QSA and non-
supplemented controls.
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Group L Bt the values of Group 4 wos larger than that of Group 1 muintzming a
the sumitar level as that of Group [0 At 15 days. ihe value of BVITV of Group 3 was
significanily reduced. BVFTY value of Grovp 4 reduced ta the level of Group 3 While
BER/BS valves of Greup 4 maiansived larger comparcd to Group L the vaiue of
Qe.NBS eatly increased compared 1o thy vabucs of Gioups 2 und 3. Bone
row cell: AL 9 days. The number of ALP positne CFU-1 eolones of Group 3
seduced. and that of Group 2 increased compared o Greup 1. 1 Gionp 4. the value
alen increased 1o Group 1. The number of TRAP positive cell developed from bore
warow cell culture of Group 3 did not differ. and that of Gronp 2 increased compared
to thal of Group 1. In Group 4. however. ths value funher increased compared to that
of Group 2. These data clearly indicated that the bone mass increasing effect of
intermitient hPTH adminisiration 1educed during the unloading of rhe skeleton.
Intermittent hPTH injections increased osteogenic and osteoclastogenic activities in
bone memow cells, consequantly leading 10 bone mass increase In the grounl
condition. But. during ualoading, the increate in osicoclastogeaic activity setmed 1o
furiher increase with passaga of tire, leading fo alleviate the bone mass incceasing
action of the agent.
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PREVENTION, EARLY DIAGNOSTIC AND MANAGEMENT OF
OSTEOPOROSIS IN PERIMENCPAUSAL WOMAN IN FOUR
MURNICIPALITIES OF SARAJEVO CANTON

[ Gaveankagetanovic' *, F. Gavrankapeaanovic!, E. Kucukalic-Selimovic!, ).
Dizdarevic?, D Ivanisevic', B. Hadjibasanovic’, I. Hrizac?

'University Clinic Cenler Sarajevo, Sarajevo, Bosnia and Herzcg

J.M'mistr;c of Health Sazajeve Canton F. BiH, Sarajevo, Bosnia and Herzegavina

Guoals: Evaluation of pausal-dependent metabolic disordecs in woman,
determination of bone density in selected geonps, therpeutic measnces whees is
necessary, follow up of freated and borderline cases, development of prevention

end cardy diagnostic proced in preveniioa of complications and
decreasing risk of fractures in topic group.

Paticnts and methods: We ate tageting women of fowr Serajeve Coaton
municipalities. Each of them will be smounced 10 visit her gynecologist 3-6 months
alter sp breok of ion cycles (apge 44-45), With ench of them we
plan 10 make a detasl ingreductory conversation, clinical examination, and evaluation
of factor of risk; in selected cases - bone densitometry and measuriag of bone markers
{(ostepcalein and telopeptid), scintigrafy if nccessary, Densilometry and bone markers
will b2 realized in every case of two or more faciors of risk, carlier fructures, and in
<ases wheee women can't or don't want Lo use bormonal thempy even if it is necessary
{contraindications, lose of faith etc.}

Resnlis (what we expect): Ostzoporasis was nol problem of greal interest in onc
Canton in last years. Ondinary, it was mainly surgical problem. wilkeut cooperation of
other specialists. We didn't develop measuces of curly diagnostics and prevention. We
expect bad results in all groups in the beginning of research, and good resuks with
continually impi in field of und ding ard continually swraggle in field of
prevention of esleoporosis,

Late submissions
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EFFECT OF CHOLINE STABILIZED ORTHOSILICIC ACID ON BONE
DENSITY IN CHICKS.
M. R. Calorunc'®, . Wijnen?, 1. B. Sindambine!, . Cos!, ). Medens?, . Geusens™,
D. A. Vanden Berghe'
'Faculty of Pt jcal, Bit
Antwerp, Antwerp, Belgiom
*BIOMED, Limburg University Center, Diepenbeek, Belgivm
?Pouliry Practice De Adherbock, Runrlo, The Netherlands .
4Department of Rhenmatology, University Hospital, Maasivicht, The Netherand:
Broiler chicks on x normal diet {1.4mg Sifg) were supplemented with choline
stabilized orthositicic scid {Ch-O5A) ko investigate the cifect of silicon ois the scram
calcium concentration and bone minerat content (BMC) density (BMD) in the (emur.
A peoup of 42500 chicks was administered Ch-OSA (135mg SI100kg
bodyweight/2Zdays) in their drinking water for 6 weeks which increased the total
dictary Si intake with less than 0.5%. A coatrol group of 42,600 chicks of the same
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age wis stited o pamllel wabh o dentival  deeding but withour Ch-QSA
supplementation. Samples of 30 randomly chosen chicks were 1aben in cach Froup ut
the age of s weeks lo analyse the seruns caleism concentration and fepura, Fenmoral
BMC and BMD were analyzed by Dnal Energy X-ray Absorptiomenns. Seins were
fevontiedl for toth totl femur and 3 regions of iferest i the temur, Diffeenges
between means weee evatuated with 2 onc-mailed Studant e

The serum Ca concentration was significantly hieher tp<0.05) in supplemerizd
chicks 7285+ 3.8 2mgiml. n=60) compared to conlrols (§2.47=15.99 mg/ml.
n=60),

The BMC was significantly highes for supplemeznt=d chicks comgared 10 he
controls in all the scanned areas of ithe fermur. Total BMC was also sigaiflcantly higher
(+8.4%. p={.016) for supplemented chicks compared to contrals.

The BMD was significanily higher at the midshalt (+4.25%, p=0.0209). the distal
metaphysis (+4.88%, p=00102), and the hip region(+56%, p=0.014) for
supplemented chicks compared to controls

In conclusion, intreasing the 1ol distary intake of broiler chicks wilh less than
0.5% in the form of Ch-OSA rasulted In a significant higher serum calcium
conceawration and kigher bens inass and density in cortical and trabecular bone of the
femur. These results confiem earlier studies snggesting am essential role of siticon in
borz (1) and collagen {2) melabolisra.

(1) Scaboren ecal. (1994). J. Trace Elem Exp Med, 7, 11.

(2) Calomme et al. (1997), Blol Trace Elem Res, 56, 153
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RISEDRONATE BUT NOT ALENDRONATE SLOWS DISEASE
PROGRESSION IN THE GUINEA PIG MODEL OF PRIMARY
OSTEOARTHRITIS

1. M. Meyer®, R. W. Farmer, M. C. Prenger
Procter & Gamble Pharmaceuticals, Mason, Ohio, USA

Most animal models of osteoartheiris Invalve chemical or surgical initiation of the
digsase, although the majority of human DA is considered primary. The Duncan-
Hartlzy guinea pig is s model of primary OA and wimics hunan disease in many
aspects. Cartilage lesions begin at sbout 3 months of age or 750z waight They are
bilateral and begin primarily on the medial tibial plateau (MTP). Chondrocye
cloning, osteaphytes and tidemark duplication can also be seen. Disease severity
progresses as the animals age and gain weight. This may be a useful model for testing
potential structure modifying QA drugs.

Animals weee randomized ino the trestment groups shown in Table | The
bisphosphonates risedronate (Auon:l‘!’\ and alendronate (Fosamax®) or sierile
isotonic salipe (vedicle control) were administered via subowencous injection S5
consecutive days/week for (2 montlis. At sacrifice, the left tibia of the stille joint was
cisarticulated and stained with Evan's blue dyc. Jowts were then placed in 10%
Eeutral buffered formalin and digitatly pholographed. These images were analyzod
using a BDS Image Analysis Sysiem (Oncor [mage, Gaithershurg, MD). Lesion, MTP
and osteophyle arcas were manually outlined by a single blinded grader, and acea
calculated by the sofiware program. A nom-paramelric Fredman's rank sum tast was
used lo compare trealmeat groups 10 control. Median scores ate reported.

Rised bt ook al Iad & statistically significant effect on catlilage
lesion and osteophyte size in the guinea pig model of primary OA, This is consistenl
with previous data (ASBMR:SA472, 2001) suggesting not all bisphosphonates e
effective at slowing disease progression in this model, Thesc data suggest risedronate
may be efficacious #5 a structwre modifying drug in OA.

Treatment & Dose | Lesion area Osteopliyte area
{mgkg) mm2Z % mm2 | %
Vehicle — 83 352 i1 |42
Riscdronate 0004 |86 36.1 95 4Ll
Riscdronse 0012 |84 284 |36 RN
Risedsonate 0.03 62*  [269¢ [72%  |2a4%
Aleadronate 0,005 |11 43.2 124 |47
Alendronate 0012 |96 36.8 17 (401
Alendronate 003 [12:2  [a10 7 s
*upcl).05 vs vehicle, two sided test




