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SUMMARY

The present study was performed on § newly born
native breed rabbits. The appearance of
ossification centers and physeal closure were
determined by radiographica 1 follow-up from birth
till one year in several intervals. The length of
the long bones was measured in the same intervals
Wwith assessement of The radiographs. It was found
that the number of the ossification centers as well
as its appearance were varied from one bone to
another. Also the physeal closure were noticed
earlier in the proximal epiphyses than the distal
one. The bone length showed a smooth even curve
with no sudden accelerated growth.

INTRODUCTION

Radiographic studies of skeletal maturation consists
essentially of determining the rate and the time of appearance
of "the secondary ossification centers and the age at which
closure of the epiphyses occurs (ROBBINS, 1961). Various
studies were reviewed on the appearance of the ossification
centers and the time of epiphyseal closure of thoracic and
pelvic limbs of the dog by HARE (1959, 1961) and CHAPMAN
(1965). The ossification centers were recorded by FRETZ et al
(1984) in horses, by HOLMBERG et al. (1984) in cattle and by
BOLBOL et al. (1986) in sheep.

In comparison between the radiologic assessment of
selected sites of ossification and assessment of the same sites
by means of examining sections macroscopically, MAcCALLUM et
al. (1978) concluded that the accuracy was of the radiographic
interpretations.

The rabbit is now well an economical meat producing farm
animal, there is need to understand its growth in related to
age. The available literatures are lack about this point, so
the purpose of the present study is to threw a light on the
radiological time of appearance of the ossification centers as
well as the physeal plate closures in long bone. Also the
measurments of the bone length in different ages with
assessment of radiographs.

MATERIAL AND METHODS

Eight new born native breed rabbits were used in the
present study. Radiographs of the animals were taken at
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intervals begining from 24 hours after birth tiil 14 days
(daily), weekly until six weeks, then once every two weeks till
six months and later at one year of age.

Mediolateral and craniocaudal radiographs of the thoracic
and pelvic limbs were taken using a mobile X-ray apparatus. The
exposure factors were varied according to the age of the
animals (40-45 Kv., 8-10 MAS and 90 cm. focal film distance).

RESULTS

The radiological examination of the ossification centers
in both thoracic and pelvic limbs in rabbits revealed that
there was variation in numbers. The radius and fibula during
their developments were ossify from three centers. These
centers include the center of the shaft (diaphyses) and at
either proximal and distal extremities of the bone (epiphyses).
Ulna and tibia had four centers of ossifications include
diaphyses, proximal epiphyses, distal epiphyses, olecranon
(ulna) and tibial tubrosity (tibia). There were five
ossification centers in humerus and femur. Humerus was
developed from diaphyses, proximal physeal plate, medial
condyle, lateral condyle and epicondyles. Femur was developed
from femoral head, trochanter ma jor, trochanter minor and
distal physeal plate. The radiologic criterion for
determination of these ossification centers was based on the
appearance of an radiopaque area near the Jjoints on the
radiographs (Fig. 1 & 2). The closure of the physeal plate was
considered to have occurred when the radiolucent line between
the ossification centers and the main bone was disappeared
(Fig. 3). The radiological time of appearance and closure of
the ossification centers was recorded in table (1). The
'relationship between the bone length and the age of the animal
was recorded in table (2).

DISCUSSION

The time of appearance of the ossification centers that
present after birth has been studied radiographically. This
method has the advantage that the ossification process can be
followed throughout the growth stages of an individual animal.
SEOUDI (1948) stated that the accurate estimation of the age by
dentition beyond the seventh month in dogs was not possible.
The x-ray examination of the physeal union as an aid to
estimate the age was perferable. The difference in the time of
appearance of the ossification centers in animals from
different breed is usually less for the centers that appear
early in life than that appear later in life (HARE, 1961). In
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the present study, it was found that, the time of appearance of
the ossification centers was varied between three and ten days
while in femur, all ossification centers were appeared in the
fifth day. In tibia, the ossification center of the condyles
was appeared in the third day while tibial tuberosity was
appeared after thirteen days after birth.

The dissection method of the rabbit that was performed by
WHITEHOUSE AND GROVE (1962) gave uncorrect determination of the
number of ossification centers. They concluded that the long
bones (humerus, femur, radius, tibia, etc.) during development
ossify from three centers so the adult bone consists
diaphyseal, proximal and distal physeal plate. In the present
study it was found that the number of ossification centers were
varied from one bone to another (3,4 or 5 centers). These
centers had been detected accurately by radiograph.

The physeal union was considered to have occurred when the
epiphyseal plate had dissappeared and bone trabeculae could be
seen passing from the diaphyses along the entire length of the
epiphyseal line (HARE, 1959). On the base of this criterion, in
the present work, it was observed that the begining of the
physeal union was earlier in the proximal epiphyses (within
weeks) than the distal one (within months) table 1. Also from
the measurment of the bone length in different ages, it was
observed that the bone length follows a smooth with no sudden
accelerted growth table 2.

LEGENDS

Fig. 1 (a&b): Mediolateral and craniocaudal radiograghs showing
the appearance of some ossification centers of
the thoracic limb at 11 days:

1- Proximal epiphyses of the humerus.
2—- Epicondyl physes of the humerus.
3- Condyl of the humerus.

4- Medial condyl of the humerus.

5- Proximal epiphyses of the radius.
6- Distal epiphyses of the radius.

Fig. 2 (a&b): Medioclateral and craniocaudal radiograghs showing
the appearance of some ossification centers of
the pelvic limb at 11 days:

1- Head of the femur.

2- Greater trochanter.

3- Lesser trochanter.

4- Distal epiphyses of the femur.
5- Proximal epiphyses of the tibia.
6- Distal epiphyses of the tibia.
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Fig. 3 (a&b): Radiographs of both thoracic and pelvic limbs
showing physeal bone closure of some
ossifiacation centers (8 week old rabbit):
(a) Thoracic limb:

1- Proximal epiphyses of the humerus.
2- Epicondyl physes of the humerus.
3- Condyl of the humerus.

4- Proximal epiphyses of the radius.
5—- Distal epiphyses of the radius.
6~ Olecranon process.

7- Proximal epiphyses of the ulna.
8- Distal epiphyses of the ulna.

(b) Pelvic limb:

1- Head of the femur.

2- Greater trochanter.

3- Lesser trrochanter.

4- Distal epiphyses of the femur.

5~ Proximal epiphyses of the tibia.
6- Distal epiphyses of the tibia.

7- Proximal epiphyses of the fibula.
8- Tibial tuberosity was not closed.
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Table -1:The radiographical time of appearance and closure of the physeal plate

Bone Center of ossificaction Time of appearance Time of closurse
(days)
Diaphyses - -
Proximal epiphyses 5 5
Humorus  Medial condyle -] 5 week
Lateral condyle 5 5
Epicondyle s 5
Diaphyses - -
Radius Proximal epiphyses 7 8 week
Distal epiphyses 4 5 moath
Diaphyses - -
Ulna Proximal epiphyses ] 8 weak
Distal Epiphyses 8 5 month
: Olecracon process 10 6 month
|
f Diaphyses - -
{ \ Femoral bead 7 5
Femur Trochanter major 13 6 week
Trochaoter mainor 13 6
Distal epiphyses 3 6
Diaphyses 0 o
Tibia proximal epibyses 3 B week
Tibial tuberosity 30 5 wmonth
Distal epiphyses 11 8 weeak
Diaphysea - -
Fibula Proxisal epiphyses 2T o TR I, e b e
B week

Distal epiphyses 7
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Table -2: The relationship between the age of the rabbit and the length of the
long bone in both thoracic and pelvic limbs.

Length of the bone (ecm)

Time
Humerus Radius Ulna Femur ! Tibia
1 1.0 1 1.2 1.2 1.4
2 1.2 1.0 1.2 1.2 1.4
3 Lid Bl | 1.4 33 1.4
4 1.4 1,2 1.5 : 0 1.7
5 1.4 ' 1.3 1.5 1.5 1.7
6 1.4 A 1.4 1:5 1.8 2,2
7 1.4 1.4 1.6 2.0 2.2
8 (days) ) 1.6 1.7 2.1 2.2
9 2.0 1.6 P 2.1 2l
10 v ) 1.6 1.8 2.2 2.2
11 2iesd 1.8 2.0 2.5 2.7
12 2.4 1.8 242 2.6 2.8
13 2.4 1.8 242 2.6 2.0
14 3.5 1.8 2.4 2.7 .
3 ' 2.8 2.7 3.0 1.3 2.7
4 3.4 2.8 3.2 4.0 : 4.5
5 35 3.0 3.6 4,2 4.9
6 4.0 3.8 4.5 4.7 =59
8 4.4 4,0 4.7 5.0 Sl
10 (weeks) 4.6 4.3 4.9 6.0 6.8
12 4.9 4.5 5.0 6.5 7.0
16 5o B 5.3 5.0 6.8 8.4
20 5.9 5.5 5.0 7.1 8.6
24 6.0 5.9 5.5 1-=8 9.0
One year 6.0 5.5 5.5 7.8 9.0
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