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12. MINERAL CONTENT ANALYSIS OF TENSION,/COMPRESSION SKELETAL

S\'STEAG:N_DJM‘I‘IG.NS OF POTENTIAL STRAIN-SPECIFIC DIFFERENCES
G, Sk (intro, by H. Winet) Bong and
Joint Research Laboratory, V.A. Medical Center, Salt Lake City, UT 84184
Strain magnitude and strain mode {e.g., tension vs, compression] ang
considered to be importard in establishing thresholds for  bone
remadeing /modeling processes. The present study examsnes the idea that
bone structural /material organization can reflect the capacily of bona call
populations 1o recognize regional nonuniormities in strain-related loading
conditions. Twe simple skeletal bansion,/comgression systems were studied
o see i spatial differences in strain mode andor magnitihes can be
recognized as adaptations in bone organization. Caleaned from two large
quadrupeds wene studied. Justification for the use of this model ks Based on
In vivg data showing the unambiguous presence of prevaling compression
in the cranial cortex and tension in the caudal cortex. $ections (0.5 cm
thick) ware obtaingd from the mickdie thind of skeletally mature horse (n=14)
and elk (n=8) calcanel. The compression {cranial) corbex was eul into three
pleces comesponding 19 subperiosteal (SP), middle MDYy, and endosteal
(EM) regions. The narrewer tension (caudal) cortax was cut info bwo pleces
coresponding to 5P and EN rogions. Specimens were defatted in
chionséonm, dried to constant weight, and ashed at 5500, Mineral content
(ash Iraction) was expressod by dividing ash waight by dry weight. Results
showied that In both horse and elk ealcanei the compression cortex had a
significantly higher mineral contint than the tension corex p < 0.001, afl
regions averaged) [ellc 69.9 (15 = 5.0.) vs. 855 {1.7); horse: B5.5 (0.9) vs,
61.5 (1.0}, In elk caleanal theve wene no significant dferences batwesn the
compression cortical reglons (5P, MO, and EN) in all possible comparisons
{p > 0.05). Simlary, there were no significant differences batwaen thae
endostial and subperiosteal regions of the tension cortis: of both the ek and
horse calcanel (p > 0.05). In contrast, the mineral comtent of the
subperiosteal region of the horse compression coex was significantly less
than the cther two regions {p < 0.001) [64.8 {1.1) 5P, 65.3(0.8) MO, 66.2
[0.8) EM]. Mineral content differences shown betwean tension and
compression cortices may be adagtive responses 1o the well-documented
disparity in the mechanical properties of bane loaded in tension versys
compression.  Increased mineral content In the compression corex may
enhance mechanical properties in this mone highly stressed region. If these
mineral content diflerences reflect adagtation to prevaling strain diflerences,
% is suggested that this may represant bath local (o.9., within ong corex)
and global je.g., batween corical regions) processing of strain information.
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PROTECLYTIC INACTIVATION OF MATRIX METALLO-
PROTEINASE 3 IS INDUCED BY BONE ACIDIC
GLYCOPROTEIN-75. i
oLP. Gorski, Univ. of Missouri-KC, Kansas City, MO, and,
Univ. of Kansas Med. Ctr.. Kansas City, KS 64110

Recent work has shown that bone acidic glycoprotein-75
(BAG-75) is an inactivator of matrix metalloproteinases 1
and 3 (MMP-3). To identify and characterize presumptive
BAG-75/MMP-3 complexes, microtiter wells were coated
with a range of BAG-75 input concentrations (2x10% 02 x
107 M). Bound BAG-75 was then incubated for 24 h at 37°C
with 6 x 108 M MMP-3; osteaponiin {OP) coated wells and
plastic alone served as negative controls. Unbound MMP-3
was removed and residual proteclytic activity assayed with
3H-transtarrin; in other lanes, 1251-MMP-2 was used to follow
binding direcily. Above background binding was observad
only in wells with BAG-75, reaching & maximum at 9 x 108
M input. Proteolytic activity in unbound supematant fractions
followed in an invarse manner the binding curve for MMP-3;
howaver, activity recovered was only 15% of that expected
based upon radicactivity. Immunoblotting analyses of
supernatant fractions demenstrated a loss of MMP-3 bands
at Mr=45 and 28 kDa which correspondad with estimates of
protealytic activity. Autoradiagraphy provided addifional
support for a degradative mechanism; macromolacular
radioactivity was barely detectable in supernatant fractions
fram wells shown to have bound MMP-3, In contrast,
studias with TIMP/1251-MMP-3 complex revealed only
background binding to BAG-75 and showed no changes in
MMP-3 in supernatant fractions. Recoveries of MMP-3
protealytic activity and antigenicity from OP-coated or plastic
wells alone were similar and as expected. The results
indicate an autolytic mechanism of inactivation of MMP-3
induced by immabilized BAG-75.
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VERTEERAL BODY TOUGHMESS AND RESILIENCE N
RATS AFTER PARATHYROID HORMONE {PTH)
TREATMENT M.P. Akhter, H. Maeda, DR Kimmel, 1y
Tang, and BB Recker Creighton University; Omaha, NE
Systemic treatments that enhance bone formation and ife
crease bone mass should also improve bone's perftmance
as a structure in wive. While increased bﬂﬂking strengtly is
desirable, increased resilience [ability to resist permanen
deformation during loading] is also crucial. Our aim i o
evaluate breaki strength, wughness, and resilience af
vertebral bodies from ras wreated with human FTH (1-84).
6mos old female Sprague-Dawley rats were used. [n one

cxperiment, hFTH (30pghkgid) or vehicle was given 1p
intact rats for 29d. In a , hPTH {50 } was given
o osteopenic, ovariectomized ras for . Fourth lumbgr

veriebrae were collected. Bodies were isolated and prepared
with parallel end surfaces for compression testing in stroke
contrel (MTS 810 servo-hydraulic) at 4mavmin. The kogd.
deformation curve was recorded and analyzed to revea| wlti
nuate load (UL), vield load {‘I'I.E;&t:‘nughmss (T} and resilienge
E}. Resilience is the energy absorbed before permanent de.
rmation. Toughness is the energy absorbed before Rilure,

UL ‘I;‘L NT

Group M -mim MN-mm
ntact 154458 | 138+63 [ 27411 | 16+1]
Intact+hPTH 2194 1864+43° | 53437 | 2042
OVK+Veh 124+48 | 91+36 | 19414 | 743
OVX+hPTH 24Z+62° | 19B+64° | 581 38° | 37129 |
reater than Intact *{P<.05) °(1>P>05);
reater than OVX+Veh P<.05) % 12P>,05)

In intact ras given hPTH, uitimate and vield Joad
improved 40%, while woughness and resilience doubled, In
OVX, ostcopenic rats given hPTH, ulimate and vield load
doubled, while woughness and resilience rose 34X fold.

Conclusion: In rats, PTH not only improves vertebral body
breaking strength, but also improves its ability o resist per-
manent deformation. The improvements in toughness and
resilience may be greater than those in breaking strength,

792

BONE MORPHOGENETIC PROTEIN (BMP]2 EFFECTS ON THE
EXPRESSION OF GENES ENCODING ALKALINE PHOSPHATASE
TYPE | PROCOLLAGEN, OSTEQCALGIN AND OSTEOPONTIN IN RAT
QSTEQBLASTIC OSTEQSARCOMA CELLS. Y.Tsuchimata®. M.
Shigide®, J. Worney” and M. Noda , (intr. by ¥. Imai] Dopt. Molecular
Fharmacclogy, Medical Ressarch Institute, Tokye Madical 8 Dental
Univarsity, Chiyesda-Ku, Teio, Japan 101 "Genelics Inslilte, Cambridge,
A

BMP was identiflod first in bane matdx &5 an activly which ndeces
sctopic bona lermation in vive_ I vitro siudies alse indicated thal BMPs
enhance expression of phenolypes In ostecblastic calls or their
precursor cells. To elucudate Turther the mode of action of BMP, an the
exprossion of genes encoding osleablastic phonctype-related protaing
in relatively maturg type ostecblast-Bie calls, we sxamingd BMP aflscts
on 1he expression and promoler activities of thege genas, Wa firsi
axamined the aifects of himan rocombinant BMP2 on the asisoblastic
phenolypic expression in ral caseessrcoma RO 17/2.8 cofls. Thess cells
form bona whan implanted i animals, expross mest of the phanciypés
genas including high levels of alkaling phosphatase (AP csteccaksin
[OC]} and asteopontin [OF) and, thersrare, are consigered b ba a modal
of relatively mature osteoblasts, Treatmen! with BMP2 a1 100ng!mi
enhanced AP activity mare than thras Tald, Goncaminantly, AP mAMNA
level was alsa enhanced about four fald. Fualharmors, the abundance of
typa | procollagen, osteccaltin and osleopontin mAHA was anhanced by
abaut 0%, 60% and 30% more in BMPZ trealed cells than contral
respactively. These BMP2 elfects ware cbserved wilhin 24hms and [asted
al lpast up to 48hes, The concentration of serum in the madia tid alfect
the Basal steady state level of some mAMNAS while BMP2 afiects on these
mANAS wirs similarly abterved regardess of the serum cancanirasion.
The growth of these cells wers not atfecied signilicanily by the ireaimant
with 100ng/ml heBMP2 in the prosence of either 0.5 or 5% sarurm,
althawgh the maan values were about 10-20% smaller in BMP2 (reated
calls. The BMP2 effacts an the activity of the Iragments of the promater
region af alkaling phasphalase gene ware examined by trangtacting
chigramphaenicol acatylransierase consinucts o (s cels, Although the
basal promoler activities were obsarved, BMP2 sifects on thase particylar
promaler Iragments wede ned significant. In summury, BMP2 snhances
expression of Qenes ralated to osteablastic phenclypes in ROS17/2.6
calls,



