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EXAMIMATION OF TRABECULAR BONE FOR MATERIAL ADAFTATION TO
HABITUAL DIFFERENCES IN PHYSIOLOGIC STRAIN MODES. .G, Skedros
Univ, af Southem Cabfornia Dept. of Orthopaedics, Los Angeles and Velerans
Affairs Medical Center, Sall Lake City, Liah

Althausgh ft 5 well known that trabecislar bane can actommodate prevailing
physiciegic loading cordiions by adapting its architecture (structural
arganizason), it i not clear if this tssue also has the capacity to adapt s
matarial organzaton. It s hypothesized that material adaptation, if presantin
normal irabeeutar bone, would ba most corspicucus between reglons that
recoie 4 consistent st ditibubon which is characterized by distinct regional
differenses in strain mode (Le., Tension in ona regien vs, comprassian in the
other), That such matenial adaptation might exst & suppored by shudies
showing Tabacular bone to have yield and ultimate strangth and strain thal ane
wach 30% lower for tonsile va. compressive loading [Keaveny at al., 1954 J,
Biomeckanies vol. 27(8)]. To test this hypothesis the artiodactyl and
perssodacty calcaneus models were selected snce they recee cranial-
caydal bending confned to the sagittal plane and have corresponding cranial
(compreasion™) and caudal (Mensson”) trabacular racks, Specimans included
Srrm thick ransverse sectons from the mid-to-proddmal shaft of ene calcaneus
from each of 13 skelotally mature standard braed horses and 13 wild Morh
Ametican ok (Ceras elaphus). Specimans of rabecutar bone cbiained from
the crargal ("compression”) and caudal (Tension”) rabecular fracks, and
corlical bane tram the corresponding adjacent corites and from the medial
and Intosal carices, wera defatted in chiaroform, dried 1o constant weight, and
ashed o 550C fee 24 hours, Ash fracton (mineral content) was determined by
dividing the weghl of the bane ash by the weight of the dried bome. Fesults
show that the mineral confents ef the opposing rabecular iracts are nearty
equivmbent (harse: 2.7% groater, o B4.5(008) v, cd 62,301 1) peD. 001 elk 0.7%
greater, o 66.3(0.8) v, od B5.840.7) p=0.29). The medial and lateral cortices,
which fall along a theoreseal neutral ais, also exhibit small mineral conient
differancas (horse: medial 65.8 v, lateral 4.2 p<0.001; elk- medial §3.4 vs.
lateral 66,8 <001, In contrast, She comesponding cranial and casdal cortices
axhibil relatively largs reneral conbent differences (horse: 8.5% greater, of
£5.5(0.8) vs. cd BOS(0.T) p<0.001; elk: 6.5% greater, of 69.4(1.1) vs. cd
B4.5(1.4) p<0.001 ). Trabecular st in tha opposing tracts do nat adapt thear
rmaterial organization in the manner that is demanstrated by their nalghborting
cranial and caudal corices. This difference most ely reflects the capacity of
compact bore bo exhibit adaptation threugh exfensive ostean remodeing
{which bowers mineral coptent and increases poosity).  In addifion 1o
wquevalent mineral content between bracts, the prasence of quasi-orthogonal
s st chserved between raboculas within aach cranial and cawdal tract
suggest thal each region may be equally sdapted for tension and compression.
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THE OVARIECTOMY-INDUCED UPREGULATION OF OSTEOCLAST
AMD OSTEQBLAST PROGEMITORS IN THE MURINE BONE MARROW
SUBSIDES WITH TIME. M. Munshi, R.L, Jilka, and 5.C. Manoclagas
Cener for Ostecponoas & Maetabolic Bone Deseases, and GRECC, VAMC,
Univ. of Areansas For Med. Sei., Linhe Rock, AR T2208

The increased rate of bone remodeling caused by less of cvarian
funchon in the mouse is associated with an uprequiation of psteociast and
osleoblast formation in the bone mamow, 85 evidenced by the
demonsirated upregquiation of colony faeming wnits for the ostecclast
progenitor granulocylaimacraphages (CFU-GM), as wall as the ostecblast
progenitor CFU-foeablast (CFU-F). Here, we have determined the time
caurse of the CFU-GM and CFU-F changes foliowing ovarieciomy. In
these expenments, Swiss Websler mice (50 days old) were
avaneciomized of sham-operated. At 3 days, or at 1, 2, 4, B16 or 28
weeks afler the operation, tripheate ex-vivo cultures of marncw cells were
asiahlishad from Done mamow aspirates from indradudl arimals (red o
5 anirrals per group), and the number of CFL-GM and CFU.F wene
determined. For the CFU-GM assay, 2x10° cells were cultured in 35 mm
fissue culture dishes containing methylcellulode semidobd medum
supalementes with stern ced factor and  granulocylefmacrophage coloay
stimulating facior. The cycling stetws of CFU-GM was detesmined by
(raating marmow cels with *H-thymigne (to kil repicating cells) prar to
astablishment of the culture,  ARer 7 days, plates were scored for the
presence of colpnies (*50 cells) containing both granulocytes ang
macrophages, For the CFU-F assay, cells were cuftured for 10 days in
GMEM with 15% FCS5, 50 pg/ml ascortic acd and 10 mM -
glycersphosphate, Cels were fixed and stained for alkaline phosphatase,
counierstained with hemascxylin, and scored for the presence of colonies
exhibiting ficroblastie characteristics.  The: 1olal rumber of CFU-GM as
wall as he pumber of cycing CFU-GM was unchanged &t 3 days but
increased a1 1 week lollowing owarssctonyy, compared to sham-oparated
controls, and remaced elevated for as long a5 4 weeks foliowang
ovarieciomy. However CFU-GM and cycling CFU-GM in cultures of beae
marrow cells obtained from mice 8 weeks followsng ovareciomy and
beyond were identical ta thosa in the controls, The number of CFU-F also
increased foliwing ovanectemy, but this change ofid not become apparem
until 2 weaks following the cperation. The CFU-F numbder remained
glgvaled untl 8 weeks and began o decline thereafier, Al 16 weeks,
CPU-F levels were identical to that observed in sham-operaied ansmals,
These results demansirele that the osteoclastegenic and cabecbiasiogenic
respanse of the bone marow caused oy the acube loss of ovanan funclicn
in the mouse is ransent and subsdes within 4 Lo § weeks following the
cperation, as do the serum markers of bone remodeling.

-5442-

1351

EFFECTS OF INTERLEUKING ON CYTOKINE PRODUCTION gy
MARROW CULTURED FROM POSTMENOPALISAL WOMEN
D, Chelevitte”, S, Mizuno®, H. Raichal®, J. Glowacki Eﬁgham-&
Wemen's Hospital, Harvard Madicl School, Boston, MA 02115
Wa examined the kinetics of basal and stimulated cytokine
praduction by marraw from postmenopavsel women. Mononucleg
cells ware isolated from bone marrew discarded during total hip
replacement. Cells were seeded in 24-well plates (10°mU2 cmf)
in basal phenot red-free cMEM, 10% fetal bovine serum,
antibiotics = IL-1 of IL-6 as stimuli. Secreted cytekines [IL-1, ILg
IL-6 soluble recepter (IL-6 sR), IL-11, and granulocyle/macrg.
phage-calony simulating factor (GM-CSF)] were measured with
specific ELISAs. Basal secration of IL-6. IL-6 sA, and IL-11, st
ot GM-CSE, Increased with time in culture, There was no
evidence of basal IL-1 production by human marrow, In previoug
work using an IL-6 bipassay, we found that premenopausal
women and postmenopausal women on estragen raplacement
therapy (ERT) had lower basal production of [L-6 than untreated
perimenopausal and posimenopausal women. In a time-course
study, we found that, although IL-6 secrétion was much lower in
cultures from @ woman receiving ERT, it increased with time.
Addition of IL-1 {20 Wml) significantly stimulated both IL-6 and |-
11 secretion. A more detailed dosa-response curve (IL-1 from 20-
250 Uiml) showed significant increases in IL-6, IL-11, and Gi-
CSF production and a trend for increased secretion of IL-6 sR.
Motwithstanding wide variations, as greal as 840-feéd. in the
magnitude of IL-6 and GM-CSF secretion in response fo
interleuking by marrow from ditferant subjects (N=3), these dafa
clearly show that IL-1 stimulated IL-6, GM-CSF. and IL-11; ana
that IL-6 {50 ng/ml) stimulated secration of GM-CSF, IL-6 sR. and
IL-11, but not IL-1. The kinatic and dose-response data imply thay
IL-6 may be mediating some of the efects of IL-1 on marrow calls,
Results with marraw fram women on ERT showed blunting of IL-
1’5 stimulation of cytokines and suggest that marrow cultures may
be useful to reveal both systemic and bocal mechanisms of
cytoking regulation in bone and marmow,
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THE EFFECTS OF AGE, BODY WEIGHT AND GEMETIC
VARIATION ON BONE DENSITY OF THE SPINE AND
RADIUS TN BABOONS (Papio hamadryas) MEASURED
USING DUAL ENERGRY X-RAY ABSORFTIOMETRY.
i is L]
h s - Lsﬂmn
Foundation for Biomedical Ressarch, San Antonio, TX 78228,
*Sequana Therapeutics, Inc. La Jolla, CA 92037
Previous studies indicate baboons (Papio hamadryas) are an
appropriate nonhuman primate moded for studies of bone mass
and bone loss. We used DEXA to measure bone mineral density
{(BMD) in 442 pedigreed baboons. Five skeletal sites were
squdied: three lumbar veriebrae, the ultradisial radius and the point
33% proximal on the radial diaphysis. The animals were fed a
standard monkey chow diet providing all essential nutrients
including 1% calcium and >2000 I vitamin D3/day. The study
population included 174 males and 268 females, from 5.5 to 30
years old. There were no manipulations (surgical or pharmaco-
logical) to alter bone formation or bone loss. Maximum likelihood
methods were used to generate preliminary estimates of the
effiects of covariates (age, sex, weight) and additive genetic
variation on the five DEXA measures of bone density. MNo
significant sex difference is detected in BMD), but there are highly
significant positive effects of age and negative effects of age® on
spinal density. Body weight has a significant positive correlation
with BMD in all five skeletal sites. Genetic variation accounts for
23-39% of BMD variation ameng vertebrae, 47% of variation in
radial diaphysis density and 46% of ultradistal radius density. A
DNA polymorphism in the vitamin D receptor locus showed no
association with BMD at any measurement site, even after
accounting for covaristes, We conclude this species is a valuable
animal model for studies of the genetic basis of variation in peak
bone density and for studies of age-related bone loss.



