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induced by stimulation of Haversian remodeling), maintaining the diaphyseal
design relatively stable, thus slowing (yet not completely preventing) the
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also evaluated for diagnosing osteoparosis, avoiding to establish this diagnosis
based only an the severity of the osteopenic condition (DXA-BMD t-scores).
(4) Comparison of BMC between predominantly trabecular or cortical sites in
the same individual would allow detecting a relative deterioration of the
former compared 1o the latter, 25 determined in “systemic® (primary or
endocrine-metabolic) osteopenins. (5) In practice, § Z-scorization of the
described natural relationships will provide suitable reference charts for an
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Between "disuse” and “systemic” osteopenias {disuse would correspond 1o a
normal bone/muscle proportionality, while a systemic disturbance would tend
to reduce both the bone/muscle proportionality and the trabecular/cortical
bane mass ratio), with important therapeutic implications (exercise in the first
case, drugs or hormones in the second one).

The authors have no conflict of interest.
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Autosomal dominant osteopetrosis type 11 (ADOZ) is a heritable
osieosclerotic disorder that results from heterorygous mutstions in the
CICNT gene. However, of those individuals with a CICNT mutation, 173 are
asymptomatic cermiers. Disease severity in the remaining 23 is highly
variable. The most severely affected manifest multiple fractures,
osteomyelitis, visual loss and, occasionally, bone mamow failure. There is no
genotype/ phenotype correlation and families frequently have both carriers
and severely affected individuals,

To determine whether the carrier status results from the bone
microenvironment (ie., secretion of cywokines, hormonal environment, and
condition of the other bone cells) or is intrinsic to the esteoclasts, we performed
in virro osteoclest cell culture in affected patients, carriers and normal controls
(n=5 in each group), Suhjects were matched for age, sex and ethnicity. Human
penipheral blood mononuclear cells were isolated by magnetic beads and
differentiated into osteoclasts by stimulation with HRANK-L and BM-CSF, Cell
fusion, F-actin fing formation, TRAP activity, cell acidic microenvironment
analysis were investigated and no significant difference was found between the
three groups. However, osteoclasts from the carrier and normal groups
generated more extensive and continuous resorption pits compared to the
affected groups, which had rare and restricted pits. Moreover, the pits from the
carrier and the normal groups formed much earlier and extended much more
rapidly than the pits from the affected groups. There were no significant
differences between the carrier and nommal groups at any time point

In conclusion, osteoclasts from the carriers, in contrast to those from the
affected individuals (who had the same CICN7 mutations) function normally
in cell culture. This finding supports the hypothesis that fntrinsic osteoclast
faciors determine whether anindividual with a CICNT mutation becomes an
affected patient or an asymptomatic carrier. Further understanding of this
mechanism is likely to lead to the development of new approaches for the
treatment of affected patients.

The authors have no conflict of interest.
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Introduction. Date regarding osteonal remodeling in human ribs have
been broadhv extrapolated to appendicular bones of varinus maremaliar

3Ta

species. However, ribs have notsble differences when comparsd 1o
appendicular long bones; ribs 1) are derived from sclerotomes of the
somiles, in contrast to limb bones that are derived from lateral plate
mesoderm, ) are phylogenstically primitive, occurring in the fossil record
much earlier than limb bones, 3) are metabolically more active and sensitive
to hormonal changes such as during lactation, and 4) receive frequent and
low-strain Joading; e.g., loading occurs even when the animal is recumbent.
The present study is the second (the first study examined harse radii) of a
series of investigations assessing the appropristencss of using ostconal rib
data for broad extrapolations to limb bones. In view of these differences, the
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Figure 1. Two osteons showing the relationships of cell density with osteonal
in-filling/bone formation.

Figure 2. Horse skeleton showing bone types used.,
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present study further tests the hypothesis preseated in Figure 1, which
shows two osicons. The hypothesis that increased osteocyte densities
correlate with reduced osteon in-filling reflects the idea that these cells form
a network that represses osteonal bone formation (Martin, 2000).

Methods. 50X backscattered electron images were obtained from mid-
third diaphyses of 10 mature (ages 2-10) equine third metacarpals (MC3s)
and radii from mixed breeds (MC3s: in cight radial sectors: dorsal, dorsal-
lateral, lateral, palmar-lateral, palmar, palmar-medial, medisl, and dorsal-
medial; Radii: cranial. caudal, medizl, and Isteral cortices). Using the
histomorphometry perameters examined by Qiu et al. (2003) in human male
ribs, approximately 2470 (MC3s) and 2,350 (borse radii) osteons were
examined for osteonal area (On_Ar), osteonal bone area (B.Ar), central
{Haversisn) canal area (HoAr) and perimeter (HePm), oumber of
osteocyte lacunee per osteon (LcN/On) and ostconal bone area
{Le.N/B.Ar), and the Haversian canal perimeter 1o osteonal bone area ratio
(He Pm/B.Ar).  According 1o the ASBMR Histomorphometry
Nomendature Committee (Parfitt et al., 1987), the 2-D parameters (BAr
and He.Pm) in osteons can be defined as the 3-D parameters as the BS/BV
ratio. Thus He Pm/B.Ar can be regarded as the bone surface to bone
volume (BS/BV) mtio (Qiu et al, 2003). The dam in this study are
compared to human rib data {mature males) reported by Qiu et al. (2003},

Resulis (see table). Equine MC3 daga: Results showed that, similar to
hurnan ribs, On.Ar in the equine MC3s had a strong positive correlation
with He Ar and He.Pm (r = 0.79, 0.72; p <0.01, respectively). However, in
contrast to human ribs, LeN/On showed little, if any, correlation to HeAr
and He Pm {r = 0.01, 0.10; p <0.01, respectively) in the MC3s,

Eguine Radius daty; Equine radii showed lower correlation (but still
positive and statistically significant) of On.Ar to HeAr and HePm (r =
0.47, 0.49, p <0.01, respectively) than human ribs. Furthermore, compared
to human ribs, horse radii showed lower correlation of LeN/On to HeAr
and HePm (r = 0.34, 0.36; p <0.01, respectively).

Analysis of all data in each bone revealed that BBV (HoPm/B.Ar) was
highest in the MC3, nexx highest in horse radii, and Jowest in human ribs (p
< (.001 for each paired comparison). Additionally, Le N/On was significantly
lower in the MC3 than m the horse radivs end human rib (p < 0.001).

Discussion. These results suggest that the putative coordination between
the formation of an "optimal" Haversian canal and osteocytes found in
human ribs {Cu et al, 2003) is present but weak in horse radii and virtually
pon-existent in the MC3s as indicated by the low correlation co-cfficients
comparing Le N/On to He. Ar and HePm. These relationships may not exist
in bones where there are largs regional variations in strain gradients and/or
& highly non-uniform strain distnbution, which produce relatively greater
regional variations in trans-cortical fluid flow. For example, the MC3
exhibits dramatic trans-cortical strain gradients; the cranio-lateral cortex
experiences - 50x less strain than the caudal-medial cortex (Gross et al,
1992). Regions of bones experiencing high strain gradients may 2lso have
more efficient nutrient delivery, which may explain why the MC3s have
greater He Pm/B.As but lower LeN/On than horse radii and human ribs.
Beyond interspecies differences, there may be other importamt
considerations when attempting to extrapolate human rib dats to other
mammalian appendicular bones. For example, it is postibie that threshelds
for metabolic activity of bone cells in ribs may be fundamentally different
when compared to cells in appendicular bones. Rib bone is exquisitely
sensitive t0 hormonal changes associated with lactation and appendicular
bones are not. Although this is gender specific (Le., occurs in females) it
illustrates how metabolic demands can affect osteonal histomorphology in
some regions differently from others. Reasons for these differences are not
fully understood but do point out that histomorphometric date considered
“optimal” in human ribs might sot apply to other mammalian appendicular
bones.
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On average, 25% of all Flarids manatess that dis each year are killed by
boats. Bost strikes account for B59% of deaths attributed to humans, Reducing
watercraft-related mortality is & high priority in state and federal manatee
recovery efforts, which focus primarily on regulating boating activities. In
order 1o establish safe boat speeds for manates protection, an estimate of the
forces requized (o fracture their bone is needed. The goal of this project is o
estimate the mechanical properties of whole manstes ribs. Impact tests were
used 1o estimate the load required 1o initiate & fracture, and the amount of
energy needed to fracture whole nbs. Manatee ribs from the mid-thoracie
region were impacted with an air cannon. Fractographic analysis was applied
to the fracture surfaces to caleulate the loads that led to faflure. Loads ranged
from 91-173 MPa. Strain gauges were used on some nibs to validate these
calculations. Fractal geometry was used to calculate the fractal dimensional
increment (D*), & quantitative measure of the topography of an frregular
fracture surface, D* is dircctly related to the fracture energy of a matarial; the
higher D", the greater the fracture energy. Results indicated D* for manatee
bone (08-.22) is a1 the lower end of the range for ceramics, suggesting a how
amount of encrgy is needed (o cause fracture. These impact tests will allow us
to determine whether the kinetic energy generated by typical watercraft
under normal operation i sufficient 1o fracture manates ribs.
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It has been suggested that alendronate (ALN) and risedronate (RIS5) have
different skeletal phermacokinetics, with ALN having a longer terminal half-
life than RS, The aim of this study was to investigate the skeletal response 10
the withdrawal of RIS and ALN using an ovariectomized (ovx) animal model
We hypothesized that normal bone turnover sates would be re-established
sooner following the withdrawal of bisphosphonate therapy in ovx rats treated
with RIS than in those treated dose-equivalently with ALN. Female Sprague
Dawley rats (n=210) were ovariectomized and treated 3xiwk for § whks with
cither saline-vehicle {CON), ALN (14 po'kg), low-dose RIS (1.2 pgke
R1Slow), or high-dose RIS (24 ugf: RIShigh) via subcutaneous injection.
Duoses of ALN and RIS were based on clinical dose levels {on an oml mekg
basiz) and on doses known to inhibit bone loss in ovx rats. From a clinical
perspective, 1 remodeling cycle is equal to ~1 month in rats and — 4-6 months
in humans. Fluorochrome label (caleein) was administered 10 and 4 days prior
to sacrifice for histological measurements. Animals (10group) were sacrificed
at 0,4, & 12 and 16 whs after treatment withdrawal. Indices of bone tumaover
were significantly suppressed in all drug-treated groups compared o vehicle-
treated CON after § whs of treatment (all P<0.05), and BMD of the distal
femur increassd significantly in all drog-treated groups afier § whks of
treatment compared to vehicle-treated CON (P<0.05). Trabecular bone
turnover in the RISlow and RIShigh groups increased steadily following the
withdrawal of treatment. In contrast, trabecular bone turnover in the ALN-
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point during treatment withdrawal. The ALN-treated groups remained
significantly lower than vehicle-treated CON at all tme points (P<0.05). At 16
whs the RIS treated groups were not significantly different from vehicle-
treated CON (P>0.05) and there were pb significant differences between the
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