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13, COLLAGEN FIBER DRIENTATION IN SKELETAL TENSIOMCOMFRESSION

SYSTEMS: A POTENTIAL ROLE OF VARANT STRAIN STIMULL IN THE
MAINTEMANCE OF CORTICAL BONE ORGANIZATION. J
Orihapaedit HospitalUniv, Southern Cal. Dept. of Orihopaedics, Los Angeles
There is eviderce that bene tissue has the capacity to diflerentiate butween
specific mechamcal strain features ag sgnats 9 the maint of
an optimal cortical structure.  This study examines the idea that Nll'ilﬂl.
mecharscal fnclods (i0.. those whose magnitudes are dopondent upan 8 given
coardinate system, such as fongitudingl tensile snd compressive sirainl, if
recognized as being relevant to the optimization of cortical bone coganizatian,
would be seon as dilferences in collagen onentalion batwesn regions that ane
hasiualy laaded in compression yeddug tension, Trangverse sections from fve
of each ol the follawing Bores ware embedded in polymethyd methactylate:
mele deer calegngs, horse calcanei, sheep rodii, horse radii, and horse third
metacarpals. Al arsmals wore tkaletally mature. The matacarpals served a8
“gonired® bonod, GinGE in wvg stuckes have show that all regions analyzed s
peimarily boaded in compression. In the cihor banes, tensan and compnasson
straing prevall on opposite [eranialicsudall cortices, Sections were miled 1o
100+ & microns and wiewed under circularty polarized light. Collagen
grigniation ig expressed as the mean graylevel in twa 16 Tow |[depending on
bone afgam hlg) GOX rmic aic felds | . 2mm) in the endocortical
erveglopes of 1he cranial, coudal, medial, and laterad cortices. Grayvlavels were
guantified Trom pined histograms obtained from digiized images. Resulis
showad that i all af the Iensanicompression bones the compression corbes
wag significamly brighter |more obbgue-to-ransverse coliagen) than 1he
relatively darker tensan cortex [mara lengitudingl collagen| [p < 0.03) |padred
T-rosts: deor calcansi 1354 wi 101.2; horse colcanes 167.2 ws. 113.65;
gheep radiue 137.3 vs, 119.2; horse radius 133.3 vs. 79.2). Only dewr
calcamel shewed medial-dateral differonces (p = 0.03; medial 153.8 vs, laterad
133.31. Hosse thied metacadpals shawed no crorai-coudal ip = 0.48) o
mediak-istersd p = 0901 &l The consi t cofag i i
differences between compression and tention cortices of these various bones,
and the lock ol differences in o contrel bone, supports the hypothesis that
their corteal pegorazation ks constriscied and maintained with some knowlodge
of specific forms of warianl mechanical stimuli, I is puggested that the
capacity of borse tissue 18 respond to variant stmull, such as strain made,
worild b MOST CONSpICUOLS in Sriuations where the wel-documanted dparity
# the mechamical properties of bone loaded in lensich versul COMDIEEHON
wiuld yield deletevious consequences le.g., facturel if regronpl adapuation
was not present, s plausible thay regeonal differences in ambient sirain
modes could alse contrbule 1o producing oytologically bereficial stimu® by
anhanging oiker strain features, or by being part of a mona camplex signal that
is refevant 1o the attainmant ard maintensnce ol conical bane organization.
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BONE MECHANICAL PROPERTIES AND TOTAL BONE
MINERAL CONTENT MEASURED BY DUAL ENERGY X-
RAY ABSORPTIOMETRY IN NEWBORN PICLETS --
RELATIONSHIP TO WEIGHT GAIN., M. Vidal T.D.
Crenshaw, M| Egngvgngg and F.R._Creer. University of
Wisconsin, Madi WI 53716,

Dual energy x-ray absorptiometry (DEXA) may be used to
accurately and reliably measure Iuh{{od}' bone mineral content
{BMC, g} and bone mineral density (BMD, g/cm?) in neonatal
animals. Little information exists in neonates on the reliability
of DEXA using this technique to predict mechanical properties
of bone, In this study, twelve newborn piglets were placed in
Individual metabolic cages and fed UW neonatal pig formula
(830 calfl, 48 g protein/l , 1.6g Ca/1) for 14 days. E: pis]nl.ﬂ.
were given unlimited access to the formula (AD LIB), and six
Eiglels were fed 50% of the previous day’s intake by the AD

18 piglets (RES). BMC was measured by DEXA on days 2, 3,
4, 5, 9 and 14. Weight increased from 1 o 60133461 g
for the AD LIB piglets and to ﬂBH—JﬂZEIII'nr e RES piglets.
The animals were cuthanized on day 14, Mechanical tests were
conducted on excised left and fight femurs to determine hmdlsm_lg
moment (BM, kg-cml, stress (BS, kg/cm?), strain (5T,
microstrain), moment of inertia (M1, cm®) and the crossectional
diameter ([MA, cm), Results for the two groups were:

GCroup ASH® BMC? BMD® BM2 BS ST@ M DIAR
ADLIB 1128 1615 0555 643 403 511 0.7 1183
RES 768 957 0495 429 485 445 00453 0.994
SEM 37 51 008 25 4% 029 0.0085 Q023

AAD LIB vs, RES, P < 0.01
Thie partial correlation between BMC and ASH was 0.83; BMC
and BM, 0.64; BMD and BM, 074 BMC and BS, 0.10; BMD
and BS, 0,60, These results imply BMC and BMD are marginal
predictors of BM and BS respectively.
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LONG-TERM RESPONSES BY MATURE SOWS TO CHRONIC
DIETARY ACID LOADS: I MID-DMAPHYSEAL FEMORAL
CORTICAL BONE HISTOMORPHOMETRY . LLT. lwaniec and T.D,
Crenghgw (Intr. by F R Greer), University of Wisconsin, Madison W1
$3706

Retention studies indicate bone may comtnibute buffers in long-temm
response (o acidogenic dicts, This hypothesis was investigated with
mwenty non-gravid, crossbred sows fod maintenance dists with O (n=5),
05 (w=8), or |.0% NH,Cl (n=T) caleulated to provide 19, 376, or 64
meq Cld for § mo. Cortical bone histomarphometric respanses 1o dictary
acid loads weore assessed with dowble label fluorochiome markers
administered iniially  (basal diet, label=tetracycling) and  before
femmination of the study {acidogenic dicts, label=calcein) nsing a 1-10-
1:5 day labeling protocol, Complete femoral mid-diaphyseal cross
sections were embedded in polymethylmethacrylate, cut, ground to 80
micrometers, and mounted. Each specimen was subdivided imto %
anstomical sections for data collection.

Averaged aceoss all anasomical sections, po significant dietary cifects
were  detected  for  periosteal  labeled  swiface  defined a5
db Pm+sl Pm/B Pm (basal, 0 58+0.02, averagetSEM; 0%, 0.62+0.05;
0,5%, 0.5440.08; 1 0%, 0.62+0.04), periosteal MAR assessed over the
& month period (0%, 0,2440,05; 5%, 0.37+0.05; 1.0%, 03330 03) or
endosteal labeled surface as dL. Pm+sl Pm/B Pm (0%, 0.4820.04; 0.5%,
038+0.03; 1.0%, (.4940.04) Likewise, no significant cffeets were
observed  for  Intracortical  labeled surface  defined  as
N.dL.On+ N sL Onfem? (basal, 20641 5, 0%, 18.942 3 0,5%, 22 6+1.9;
1.0%, 29.043.2) or osteonal MAR (basal, 1.65+0.03; 0%, 1462007,
0.5%, |.530+0.04; |.0%, 1 55+0,04), Significant treatment by anatomical
scction interactions were observed for endosteal labeled surface,
periosteal MAR, and osiconal MAR, The patterns, however, were not
consisient saggesting responses to dictary ackd loads vary in magninude
and bocation within a bone cross section, In conclusion, drematic changes
in cortical bone were pot observed in sows fed acidic dicts for eight
micnths
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CORRELATION BETWEEN BOME MASS AND BONE AGE
IN MNORMAL 7 YEARS OLD CHILDREN. LH. Pessoa®, MM S,
J L - B

Department of Pediatrics, Jundial Sohool of Medsins and Uniade

de Densitometria Ossea, 01332 Sio Paulo, Bracil,

We assessed bone mineral content (BMC) and density (BMDY) in
children, and their relationship with bone age and amropometric
parameters in 31 normal white prepuberal local children (10 girls
and 21 boys), aged 75403 v (7.2 - 83 y). All were within the
normal range (3-25 centile) for height (12345 cm) and weight (242
3.4 kg) according to the NCHS charts. Spine (L2-L4) and total
body were studied by DEXA (Lunar Corp, Madison WI). Bone age
{BA) was estimated by the Tanner analysis of a radiograph of the
feft wrist and hand There were no differences between boys and
girts throughout the studies. Spine BMD averaged 0.651+0.061
glem? (0.524-0,794) and total body BMD averaged 082440051
glem? (0. 725-0.893), while BA averaged 7.5£1.1 y (4.7-10.2),

CORRELATION {1} BETWEEN BMD or BMC 1% WEIGHT, HEWHT, BONE OR
cHROROLOMEAL AGE (Tp.001)

Tite “Home  Chren.
Spine BMD JJaWE agME JPE Q5NE
Spane BMC BT L L - 1EME

Towl Body BMD 3 |N8 QM8 280 . 08NS
Toaal Body BMC  70% a1t 54t agns

Both spine and total body BMC correlated significantly with all
parameters tested, while neither spine nor total body BMD did so.
Conelusions: (i) the spine and total body BMD of normal children
did not correlate well with antropometric parameters or bone age;
(ii) spine and total body BMC, however, did cosrelate with all
parameters tested; (i) BMD can be used to evaluate bone mass in
children because it s independent of morphology within 2
homogeneous pepulation compared to BMC.



