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Preliminary Studies on Breed Variations
in the Rate of Depu:ﬁitiun of Compact and
Cancellous Bone During Pre-Weaning

Growth in the Bovine
J: J. Guenther, L. E. Evans!, J. D, Gresham and J. R. Escoubas

Story in Brief

Six Angus and six Charolais steer calves were used to study the in-
fluence of animal scale on the rate of compact and cancellous bone de-
position during pre-weaning growth in the bovine. Experimental data
were obtained from radiograms of the left metacarpal bone of each calf
taken at four periods tluring the calves' pre-weaning life. From the radio-
grams, visual changes in the periosteal and metaphyseal regions of the
metacarpal bones were evaluated via a subjective score, based on a scale
of 1 to 6.

1 Depariment of Radiology, College of Veterinary Medicine,

138 Oklahoma Agricultural Experiment Station



ampd € -
s T i : mpac and ¢ the
Both breeds exhibited significant increases in ¢@

5 ti
lous bone tissue during pre-weaning growth. Data i“dlqtfiemr i
metacarpal bones of the small scale calves matyred mn dm.mu yat€ ﬂe'
rapidly than in length. The small scale calves atained “""T’.‘ e th
new bone deposition in the periostal and metappysea Egl:.alu,rf:S.
metacarpal) during mid pre-weaning life. The Lyge scale ©
wer, had the greatest rate of new bone depositioy dur

ing 1€ o ain 2
reaning test period. Results sugpest that small yale

povine

e : : i . petweeh
gnificant level of skeletal maturity prior to weanipg 0! o
months of age.

Introduction

le
: : ather ©
Bone, especially long bone, though it may seem o b€ Iﬂtrcmcl*jr
t and inelastic is actually a very dynamic tissue, leing e

; s ; R - as WE
isive to existing environmental conditions, nutrkjona
iological.

nse:
re”
AS

at °
tlr

1€

sgglIE
Bone growth takes place when minerals are added;o the “55;
‘aster than they are withdrawn. Long bone may jpcre®” ng ot
1 and diameter or thickness. An increase in the lengh Of_ lc_r ng po€
‘mplished by adding new tissue to the surfaces of M-El‘ﬂsul e mME
area of the epiphyseal plates, causing an enlargenn ¢ of ¢ ::1 dist@
The metaphyses are located at the proximal (yp) a dly jrL
1) ends of the long bone diaphysis or "shaft”. tupﬂfr‘f’l lat€®
n the length of long bone terminate when the efph }’S‘Ea
when the bone reaches “physiological maturity”, cissr€
eases in the diameter of long bone occur by addigy 1€’ regio™™
face of pre-existing bone at the periosteal or "perip ety is 1€”
g bone shaft. Bone deposition in the metaphysea'l;ggiﬂﬂ

_ 1 rﬁgimi
s carcellous or “spongy” bone, whereas at the perigea
1 compact or cortical bone,

1

: and
urpose of this study was to compare changes in qﬂf}ﬂctlﬂ_.an
bone deposition in the metacarpal bone of a lilrglﬂ-_ﬂd i

of beefl cattle during their pre-weaning growth phie,

Materials and Methods
yL15
ental animals utilized in this study were six graj ﬁl'lf_?;:ﬁ
ul six Charolais steer calves (%4 Charolais x 15 Angy . 1

e
vere selected so as to represent the small scale braetlwllﬂl
iis calves were selected to represent the large scalj, €

: : : i ; [ =2
were kept with their respective dams, under ﬁmu[trﬂllg
ing pre-weaning life,

. g [
tal data were obtained from radiographs of If-'[

Animal Science Resear-t *77



mﬂﬁachrpal bone of each animal. The rau..,

ﬁf:“da dyring the calves' pre-weaning life, 1I!c first bemg ...

an&"!iveﬁ avel:ﬂged 32 days uf. age and at 56 day 1nLt=.rv;1I.ﬂf therealter,

“'lt.'trl the radiograms the periosteal and [n{:l.'_a.ph)'.'iﬁul regions of the
“ACarpl bones were evaluated, as well as epiphyseal plate closure. A
Jectiye score, based on a scale of 1 to 6, was used to indicate visual

9 Wiges n the above tissue areas.

Results and Discussion

Ay the outset of the experiment the six Angus calves ranged in ap
Erﬁlu gk-41 days, the Charolais, 24-39 days. The average age of all calv

E_
Ll =
oy
[+ ]
f -
[ =]
»
:-;54"
=
9 w
3 3
- 3 3F
o =
@ o
B
]
(=
=) 2F
=]
-
| = s ATRUS
——— Charolais
1 | 1 1

I 2 3 4
Pre-Weaning Period

Figure 1. The influence of animal breed and scale on ¢
tlr_'pmitiﬂn in the bovine during pmwnuning

140 Oklahoma Agricultural Experiment Station



at periods 1, 2, 3 and 4 was 32, 88, 144 and 200 days, J'mperlivul}'.

In Figure 1 are presented the mean metaphyseal density scores of
the metacarpal bones from the two test breeds at the various pre-weaning
periods. Visually, this region appeared as a sclerotic zone on the radio-
gram and what was actually evaluated was the amount of metaphyseal
sclerosis. Whether the sclerotic zone was caused by actual new cancellous
bone deposition or a reaction to an inflammatory condition, epiphysitis,
engendered by some nutritional imbalance or physical stress or a com-
bination of the above, cannot be fully elucidated at this time,

The discussion to follow is based on the assumption that the changes
in the metaphyseal sclerotic area were due, primarily, to the deposition
of new cancellous bone tissue. Resulis in Figure 1 show that both breeds

Cortex Density Scores
(Compact Bone)

Angus
B ———Charolais

1 | | |
I 2 3 4
Pre—Weaning Period

Figure 2. The influence of animal breed and scale on compact bone
deposition in the bovine during pre-weaning life
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displayed a net increase in new bone deposition, with the small scale
Angus calves accumulating greater amounts than the large scale Char-
olais, except for period 2. A comparison of the curves, for the two breeds,
hetween periods 3 and 4 indicates that the Angus calves had begun to
decline in their rate of linear bone increase, or cancellous bone depo-
sition, during this phase of their pre-weaning life. However, for the
Charolais calves this was the period of maximum rate of linear bone
deposition. Apparently, then, the Angus calves had attained a more ad-
vanced state of physiological maturity than did the Charolais during
pre-weaning life,

Cancellous Bone
——— Compact Bone

Metaphyseal And Cortex Density Scores
oad
T

I 2 3 4
Pre— Weaning Period

Figure 3. The relationship between compact and cancellous bone de-

position in small scale (Angus) hovine during pre-weaning
life
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The rate of compact or cortical bone deposition was assessd e iy
visual observation of the area and density of the cortex. These Ax Wis
are represented by the graphs in Figure 2. Although both breeds sbv ed
a net increase in compact bone deposition during pre-weaning lifie s
obvious that the metacarpal bones of the small scale Angus cilvi¥xrwg,.
tured in diameter or thickness at a much faster rate than did the & gy
scale Charolais. Moreover, at period 4, the Charolais had surpasd L e
Angus calves in total amount of cortical bone,

The relationship between metacarpal cancellous and cmnpnr:ltlu e
formation is portrayed in Figures 3 and 4, respectively, for the Muge-ys

Metaphyseal And Cortex Density Scores

I Cancellous Bone
——— Compact Bone

1 1 1 1

I 2 3 4
Pre- Weaning Period

Figure 4, The relationship between compact and cancellous bone de.
position in large scale (Charolais) bovine during pre-¥eaning
life
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munL Lol ULals DLEEUS, A PUSLIVE Telationsinp between these two Lypes
of bone deposition can be noted, for both breeds, through period 3. Be-
tween perimls 3 and 4, however, compact bone deposition in the Angus
calves decreased considerably, whereas in the Charolais calves it tended
to parallel cancellous bone formation,

From the above data, it would appear that the nmt:u:arp;ll bones of
small scale animals mature more rapidly in diameter than they do in
length. Also, the results suggest that small scale bovine attain a notable
degree of skeletal maturity prior to weaning or between 5 and 7 months
of age.
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