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Abstract

Cerveny C.: Ossification and Development of the Ossa sesamoidea phalangis proxi-
malis in Cattle (Bos primigenius f. taurus Linné 1758). Acta vet. Brno, 52, 1983:
27—38.

The sequence of appearance and development of ossification centres of the ossa
sesamoidea phalangis proximalis in 22 bovine fetuses and newborn Bohemian Pied cal-
ves were investigated using the method of clearing and differential staining of specimens
and radiography.

The ossification centres of the ossa sesamoidea phalangis proximalis in cattle appea-
red at the end of month 8 and during month 9 of intrauterine life in a regular sequence.
First the ossification centre of the axial sesamoid of the proximal phalanx of the
fourth digit appeared, followed by that of the axial sesamoid of the proximal phalanx
of the third digit, and that of the abaxial sesamoid of the proximal phalanx of the
fourth digit. Finally, the ossification centre of the abaxial sesamoid of the proximal
phalanx of the third digit appeared. The ossification centres in this sequence ap-
peared first in the pelvic limbs.

In full-term newborn calves, all ossification centres were present, however, their
development was uneven in consequence of the above-mentioned time sequence
in their appearance. The degree of maturation of the ossification centres may be
estimated according to the ossification onset and changes in the shapes of the indi-
vidual centres found in radiograms of fetuses and newborn calves.

Cattle, digits, ossification centre, prenatal and postnatal development.

During our study of development of the cattle acropodium skeleton in the early postnatal period
we observed that the development of the ossification centres of the ossa sesamoidea phalangis
proximalis of the third and fourth digits was markedly uneven. Similar finding was reported by
Schaeffer (1934) on ossification of the ossa sesamoidea phalangis proximalis in the dog. However,
differences in the shape and size of these bones in adult cattle are not conspicuous enough to explain
the uneven development of the ossification centres of the sesamoids of the proximal phalanges
of the digits. According to Preuss (1970), the ossa sesamoidea in the mammalian skeleton had
developed in consequence of tendon pressure on the walls of synovial formations. The size differen-
ces in development of the ossification centres have not even been reported in papers dealing with
ossification of the ossa sesamoidea phalangis proximalis in cattle (Kiipfer and Schintz 1923;
Rojas1943; Vokken 1950; Fedrigo 1957; Lindsay 1969). Development of these centres was es-
tablished by Lindsay (1969) who used histological methods and alizarin-stained and cleared spe-
cimens from fetuses 238 days old. However, she did not report on the sequence in which the indi-
vidual bones appeared.

The radiographic studies of the limb skeleton development carried out by several authors have re-
vealed ossification centres of the ossa sesamoidea phalangis proximalis shortly before birth (Kiipfer
and Schinz 1923; Fedrigo 1957), and, according to Vokken (1950), even as late as 10 days
after birth. Barone (1966) stated that the ossa sesamoidea phalangis proximalis in cattle ossify
one month before birth. None of these authors reported on differences in sizes of the individual
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ossification centres at a particular stage of development of an animal or the sequence of ossifica-
tion in individual sesamoids of both digits in cattle limbs. These details were reported in the studies
of ossification of the sesamoids of the proximal phalanges of the digits by Pomriaskinski — Ko-
bozieff and Kobozieff (1954) in the dog, and by Bressou et al. (1957, 1959a, 1959b) in the dog
and cat. According to these authors, the ossification centres in the ossa sesamoidea phalangis proxi-
malis in the dog and cat do not appear until after birth, within the interval of days 64— 70. Accord-
ing to Pomriaskinski— Kobozieff and Kobozieff (1954) and Bressou et al. (1957), the
first centres to appear in both the thoracic and pelvic limbs of the dog are those of the sesamoids
of the proximal phalanges of the third digit, then of the fourth digit followed by those of the re-
maining digits. When studying the development of pelvic limb skeleton in the dog, Bressou et al.
(1957) found that the ossification centres of the outer sesamoids of the proximal phalanges appeared
earlier than those of the inner sesamoids so that they were larger and radiographically clearer. The
authors stated that in the cat the ossification centres of the ossa sesamoidea phalangis proximalis
in the thoracic limb appear first in the second and third digits, and, in the pelvic limb, in the
third and fourth digits. Rajtova (1966, 1967) observed that in the guinea pig the ossification
centres of the ossa sesamoidea phalangis proximalis in both the thoracic and pelvic limbs appear
on day 60 of intrauterine life, i. e. close to birth. They first appear in the second and third digits
in the cartilaginous anlagen in the medial sesamoids and in the fourth and fifth digits in the
cartilaginous anlagen for lateral sesamoids. The author also described a delayed appearance of
ossification in the ossa sesamoidea phalangis proximalis in retarded guinea pigs. According to
Borovansky et al. (1967), consistent findings in man are only the ossa sesamoidea pedis on the
plantar side of the head of the most developed first metatarsus. Their appearance is variable at
other sites: they are found more frequently near the fifth and second digits and less frequently near
the third and fourth digits. In man these bones do not ossify until the age of about 12 years.

Although in cattle the ossification centres of the ossa sesamoidea phalangis proximalis appear
as early as during the intrauterine life, they develop in the early postnatal period. Their stage of’
development as well as that of other ossification centres in the skeleton that appear or develop
postnatally are radiographically detectable and may be used as an indicator of skeletal develop-
ment of the animal. The aim of the present study was therefore to investigate in greater detail the
course of ossification of the ossa sesamoidea phalangis proximalis in cattle both in prenatal and
early postnatal life so as to contribute to knowledge of cattle skeleton development and to complete
the data for estimation of their skeleton maturity.

Materials and Methods

Cartilaginous anlagen and the ossification centres of the sesamoids of the proximal phalanges of the
digits in the thoracic and pelvic limbs in 15 bovine fetuses and 7 newborn Bohemian Pied calves
were studied radiographically. Further, differential staining with alizarin combined with clearing
according to Hood and Neill (1948) was employed.

The radiograms were made in the palmadorsal (plantadorsal), dorsopalmar and mediolateral
projections using a 4-valved Mega-meta X-ray apparatus at the University of Veterinary Science,
Brno, and a portable X-ray apparatus in calf barns.

For differential staining of the ossification centres the whole cartilaginous anlagen of all four
sesamoids were cut out, and the bases of the abaxial sesamoids of the fourth digit were labelled.
The samples were preserved in 4 9, formalin for 2 days, changed into 75 9, ethylalcohol denatured
with 2 9, petrol for seven days. The specimens were then processed according to Hood and Neill
(1948), and perfectly cleared in pure glycerol with a grain of thymol against moulds for about
two months. The samples were examined using a binocular magnifier (x 3) on a table illuminated
with a 500 W light source. The age, body mass, sex and processing methods used in the individual
animals are given in Table 1.

Results

Ossification centres in the cleared and differentially alizarin-
-stained specimens

No ossification centres of the ossa sesamoidea in the cartilaginous anlagen of
these bones in earliest developmental stages under study (i. e. 231 and 234 days
of gestational age) were found. However, the cartilaginous anlagen of the sesamoids
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showed a slight red-brown staining with alizarin, indicating a colour differentia-
tion from the tendons of the interosseous muscles (Fig. 1). The stained cartilagi-
nous anlagen for the abaxial sesamoids of the proximal phalanx of the third and
fourth digits were pentagon-shaped, distally wide and proximally tip-pointed. The
cartilaginous anlagen of the two axial sesamoids are pentagon-shaped, too, but
they were more elongated, longer and narrower. The contours of the cleared and
stained cartilaginous anlagen of the proximal phalanx sesamoids in both the tho-
racic and pelvic limbs resembled contours of these bones in radiograms of adult
cattle.

In older fetuses (245 and 258-days old), the ossification centres were detected
only in some of the cartilaginous anlagen for the ossa sesamoidea phalangis proxi-
malis. The centres in sesamoids of the pelvic limbs seemed to develop earlier than
those of the thoracic limbs (Fig. 3), e. g. the largest ossification centres were
detected in the cartilaginous anlagen for the axial ossa sesamoidea phalangis
proximalis of the fourth digits in pelvic limbs. However, no ossification centres
were found in anlagen for the abaxial ossa sesamoidea phalangis proximalis of the
third digits in the pelvic and thoracic limbs. The sequence of ossification onset
in the cartilaginous anlagen for ossa sesamoidea phalangis proximalis is the same
for both thoracic and pelvic limbs. Ossification started first in the cartilaginous
anlage for the axial sesamoid of the proximal phalanx of the fourth digit, then
in the axial sesamoid of the proximal phalanx of the third digit, followed by its
onset in the abaxial sesamoid of the fourth digit (Fig. 2 and 3). The last ossifi-
cation centres to appear were those of the abaxial sesamoids of the proximal pha-
lanx of the third digit as evident also from the findings in older fetuses.

In 269-days-old fetuses ossification centres were visible in sesamoids of the proxi-
mal phalanges of the digits in the cartilaginous anlagen of both axial and abaxial
sesamoids of the fourth digit in the pelvic and thoracic limbs and in the anlagen

Table 1

Characteristics of the experimental material

i i }' Processing method
. | Age Body | ; B
! Sp;gi)men (days of i. u. mass Sex Differential Note |
| . ife (kg) X-ray staining with !
alizarin l
|
| 1 231 20 3 =+ +
\ 2 234 21 g + +
| 3 245 28 3 + +
4 248 27 ¢ + —
| 5 256 29 Q | + - i
i 6 256 32 3 | + - i |
7 258 31 3 + + |
| 8 262 36 Q + -
9 269 36 3 + + !
10 270 33 ? t - |
11 274 42 3 + + |
12 275 35 ? + + .
13 275 31 Q + + } twins
14 277 38 Q + - |
| 15 281 39 g + - ‘
! 16 neonate 50 3 + - i
17 neonate 52 3 =+ — |
18 neonate 45 Q + - |
i 19 neonate 47 3 + - i
| 20 neonate 45 Q + - ‘
i 21 neonate 50 Q + — !
‘ 22 neonate 42 3 + + J
1
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for the axial sesamoids of the third digits in all limbs. The ossification centres for the
abaxial sesamoid of the proximal phalanges of the third digit in the pelvic limbs
are present, too, but they are the smallest (Fig. 4). A minute ossification centre
may also be seen in the cartilaginous anlage for the abaxial os sesamoideum phalan-
gis proximalis of the third digit in the right thoracic limb (Fig. 5). However,
in the contralateral limb, ossification of this sesamoid had not started yet. The
outlines of all ossification centres at this fetal age showed differences in their
sizes and more advanced development as compared to the younger fetuses. Une-
ven development of the ossification centres follows from the recorded sequence
of ossification, and its earlier onset in the cartilaginous anlagen for the sesamoids
of the proximal phalanges of the digits in the pelvic limbs.

At the end of gestation (day 274), all ossification centres of the ossa sesamoidea
phalangis proximalis in both the pelvic and thoracic limbs were present. The
development of these centres was also uneven: the smallest ones were those for
the abaxial ossa sesamoidea phalangis proximalis of the third digits and the most
developed ones were the centres for the axial sesamoids of the proximal phalanges
of the fourth and third digits. Ossification centres for the ossa sesamoidea phalangis
proximalis in pelvic limbs were more developed. The centres for the two axial
bones were proximally slightly elongated, those for abaxial bones were round
(Fig. 6).

In the present study we also examined twin fetuses aged 275 days. The cleared
and alizarin-stained specimens revealed a marked variability in development of
ossification centres of the ossa sesamoidea phalangis proximalis including also
more advanced ossification in the pelvic limbs (Fig. 7 and 8). In fetus No. 12
(Fig. 7), a more advanced development of the ossification centres was observed
as compared to its twin fetus (No. 13; Fig. 8). Especially prominent was the
advance in ossification of the centres for the abaxial ossa sesamoidea phalangis
proximalis of the third digit. Both twins presented a delay in development of the
ossification centres under study as compared to the 274-day-old fetus, especially
apparent in the ossification centres for the abaxial sesamoids of the proximal
phalanx of the third digits.

Radiographic findings

Radiograms of the distal limbs of the fetal and newborn calves revealed shadows
of different sizes indicative of the present ossification centres of the ossa sesamoidea
phalangis proximalis. These findings confirmed the identity of the ossification
centres demonstrated in the cleared and differentially stained specimens. The
uneven development of these centres visible in all radiograms, the sequence
of their appearance and changes in their shapes confirm and illustrate the above-
-mentioned time sequence in development of these bones as described in the clea-
red and alizarin-stained specimens. The ossification centres for the axial sesamoids
of the proximal phalanx of the fourth digit were the first to develop whereas those
for the abaxial sesamoids of the proximal phalanges of the third digits were the most
retarded ones. In all animals under study, the ossification centres of the sesamoids
of the proximal phalanges developed earlier in pelvic than in thoracic limbs.

In youngest fetuses, the ossification centres of the sesamoids of the proximal
phalanges of the digits presented little contrast and partly fused with the shadows
of metapodial epiphyses in radiograms in the palmadorsal (plantadorsal) projec-
tions. The shadows of these centres were clear in radiograms in the mediolateral
projection. However, in a projection perpendicular to the sagittal plane of the
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limb, they overlapped one another (Fig. 10-2) entirely. A slightly oblique direc-
tion of the X-rays presented the shadows of the ossification centres for ossa sesa-
moidea phalangis proximalis in close proximity or slightly overlapped (Fig. 10-3).
In radiograms of older fetuses the ossification centres were clearer and easier
to identify in the palmadorsal (plantadorsal) projection. In radiograms of 9-month-
-old fetuses the shadows of the ossification centres for the two axial sesamoids
of the proximal phalanges were larger, and before birth they assumed elongated
oval shapes (Fig. 12). Shadows of the ossification centres for the two abaxial sesa-
moid were round-shaped and uneven, the centre for the abaxial sesamoid of the
third digit being smaller. This difference was more pronounced in the thoracic
limbs. In radiograms of newborn calves the ossification centres of the individual
sesamoids were uneven as yet, and the shadows of the axial centres were elongated
and oval (Fig. 13). The shadows of the ossification centres for the two abaxial
sesamoids were mostly still round, the shadow of the centre for the abaxial sesa-
moid of the proximal phalanx of the third digit being smaller.

Discussion

The authors reporting on skeletal ossification in cattle (Kiipfer and Schinz
1923; Rojas 1943; Vokken 1950; Fedrigo 1957; Lindsay 1969) have summar-
ized data on the appearance of the ossification centres of the ossa sesamoidea
phalangis proximalis paying no attention to interrelationships between the onset
of ossification in the cartilaginous anlagen of the sesamoids of the proximal
phalanges of the individual digits. They may have missed these details because
of the width of the problems they studied. If Lindsay (1969) detected the ossi-
fication centres for the ossa sesamoidea phalangis proximalis in 8-month-old bovine
fetuses, she certainly did not so for all four bones in the limb. Consequently,
she did not report in which cartilaginous anlagen of the sesamoids of the proximal
phalanges the ossification centres were found. Though Schaeffer (1934), Pom-
riaskinski-Kobozieff and Kobozieff (1954), Bressou et al. (1957, 1959a,
1959b) and Rajtova (1966, 1967) noticed the time sequence in ossification onset
in the ossa sesamoidea phalangis proximalis, they did not comment on this find-
ings.

The sequence of appearance of the ossification centres in the cartilaginous an-
lagen fot the individual sesamoids of the proximal phalanges of the digits could
best be studied in the cleared and differentially-stained specimens. Thus also the
different developmental stages of the ossification centres for the individual bones
may well be seen along with the regular sequence in their appearance, identical
in the thoracic and pelvic limbs, and based on observation of bones of fetuses
of various ages.

Both the cleared specimens and radiograms showed that the ossification centres
in the pelvic limbs appeared earlier than those in the thoracic limbs. However,
the sequence of their appearance was identical. This developmental pattern
possibly anticipates the higher functional load exerted on the sesamoids of the
proximal phalanges of the digits and higher pressure on the articular capsule
of the pelvic limbs in cattle. Our explanation is based on the conclusions drawn
from comparative studies of animal skeleton ossification by Vokken (1949) who
attributed the species differences in the onset of the process, especially ossification
of the secondary centres, to a certain specific functional adaptation of the skeleton
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in the course of phylogenetic evolution. Such interpretation follows also from the
conclusions of Preuss (1970). In his opinion, the sesamoids had developed as
a result of pressures on the walls of the joint capsules. Our findings are consistent
with this interpretation. In cattle, the heaviest functional load is apparently on
the plantar part of the joint capsule of the articulatio metatarsophalangea in the
axial part of the limb, especially on the fourth digit. In carnivorous animals (dogs
and cats) (Pomriaskinski-Kobozieff et al. 1954; Bressou et al. 1957, 1959a,
1959b), is the sequence of ossification onset different due to differences in the ana-
tomical structure and different functional loads on the limbs as compared to
cattle. Similar explanation may be given for the specific course in the sequence
of appearance of the ossification centres for the sesamoids of the proximal phalan-
ges of the digits in the thoracic limb of guinea pigs (Rajtova 1966). Considering
the fact that there are only three digits on the pelvic limb of the guinea pig, the
differences between the sequence of ossification onset in their thoracic and pelvic
limbs are not surprising (Rajtova 1967). Preuss’ (1970) explanation of the
origin of sesamoids in mammals and our conclusions concerning the specific
sequence in appearance of the ossification centres in these bones in that part of
the limb which had received the higher functional load in the course of the phylo-
genetic evolution are also supported by regular occurrence of sesamoids of the
proximal phalanges of the toe in man near the most developed and most loaded
first metatarsus and first toe.

The differences in the time course of appearance of the ossification centres in
the cartilaginous anlagen of the ossa sesamoidea phalangis proximalis in cattle
as reported by several authors (Vokken 1950; Lindsay 1969 and others) may
also result from the different methods employed in the study of this preblem.
A lower quality of radiograms may prevent the investigator from detecting the

Fig. 1. Alizarin-stained and cleared cartilaginous anlagen for the ossa sesamoidea phalangis proxi-
malis in the right pelvic limb of a bovine fetus aged 234 days. 1 — cartilaginous anlagen for the
ossa sesamoidea phalangis proximalis of the fourth digit, 2 — cartilaginous anlagen for the ossa
sesamoidea phalangis proximalis of the third digit, 3 — mm. interossei (insertion).

Fig. 2. Gradual appearance of the ossification centres in the cartilaginous anlagen for the ossa
sesamoidea phalangis proximalis of the right thoracic limb of a bovine fetus aged 258 days. Palmar
view. 1 — ossification centre of the axial sesamoid of proximal phalanx of the fourth digit,
2 — ossification centre for the axial sesamoid of proximal phalanx of the third digit, a little smaller,
3 — outlines of the appearing centre for the abaxial sesamoid of proximal phalanx of the fourth
digit, 4 — ossification centre for the abaxial sesamoid of proximal phalanx of the third digit in the
cartilaginous anlage has not yet appeared.

Fig. 3. Cleared cartilagincus anlagen for the ossa sesamoidea phalangis proximalis and alizarin-
-stained ossification centres for the individual sesamoids in all four limbs at different stages of
their development in a bovine fetus aged 245 days. Palmar and plantar view. 1 — ossification
centre for the axial sesamoids of proximal phalanx of the fourth digit in the pelvic limb, 1 — similar
centre in the thoracic limb, 2 — ossification centre for the axial sesamoid of proximal phalanx
of the third digit in the pelvic limb and 2’ — thoracic limbs, 3 — ossification centre for the abaxial
sesamoid of the proximal phalanx of the fourth digit in the pelvic limb, 3’ — incipient ossification
in the cartilaginous anlagen for the abaxial ossa sesamoidea phalangis proximalis of the fourth
digit in the thoracic limb, 4 — cartilaginous anlagen for the abaxial sesamoids of proximal phalanx
of the third digit in the thoracic and pelvic limbs.

Fig. 4. Ossification centres for the ossa sesamoidea phalangis proximalis in the left pelvic limb
of a bovine fetus aged 269 days. The centres are present in anlagen. The least developed centre
is that of the abaxial os sesamoideum phalangis proximalis of the third digit. Plantar view. 1 — ossi-
fication centres for the ossa sesamoidea phalangis proximalis of the fourth digit, 2 — centre for the
©ossa sesamoidea phalangis proximalis of the third digit.
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less developed ossification centres if only a radiographic study is performed (Vok-
ken 1950). The earliest ossification stages may certainly be detected by histological
examination of the cartilaginous anlagen for the bones and in the cleared and ali-
zarin-stained specimens (Lindsay 1969). A certain time range in appearance
of the ossification centres can be accounted for by breed characteristics and indi-
vidual specific features of skeletal development that are dependent upon many
factors, e.g. the fetal body mass, the number of fetuses in litter, effects of environ-
mental temperature on fetal development as shown by Garard et al. (1974)
in rats. Our findings in bovine fetuses are also supported by those of Garard
et al. (1974) as we found less developed ossification centres in the fetus of lower
body mass. Its ossification centres in the abaxial sesamoids of the proximal
phalanges of the third digits had just started to form.

The sesamoids in skeleton of nidifugous mammals including cattle arise from
the ossification centres in the cartilaginous anlagen for these bones mostly by the
end of the intrauterine life or in the early postnatal period. The ossification centres
of these minute bones appear with the same regularity as those of the basic parts
of the skeleton so that their development may be employed for evaluation of the
skeleton maturity. They are easily accessible for radiographic examination and
may well be differentiated from other parts of the acropodium skeleton. The
regular sequence of appearance of the ossification centres in cattle is clearly
demonstrated in our material: invariably the first to appear were those of the axial
sesamoids of the fourth digits at the beginning of 9th month of gestational age,
the last to appear were those in the cartilaginous anlagen for the abaxial sesamoids
of the third digits shortly before birth. The earlier the ossification of the ossa
sesamoidea phalaagis proximalis started the earlier equal sizes of the bones
were observed. Only sporadically an earlier appearance of the homologous ossi-
fication centres in either the right or the left limb occurred. In newborn calves,
uneven development of these ossification centres is still maintained; it is especially
conspicuous in the centre of the abaxial sesamoid of the third digit. Yet more

Fig. 5. Ossification centres in sesamoids of the proximal phalanges of the digits in the right thoracic
lihb of a bovine fetus aged 269 days. At this age, also the ossification centre in the cartilaginous
anlage for the abaxial os sesamoideum phalangis proximalis in the third digit begins to form. Palmar
view. 1 -— ossification centre of the ossa sesamoidea phalangis proximalis of the fourth digit, 2 —
ossification centre of the axial sesamoid of proximal phalanx of the third digit, 3 — incipient
ossification in the anlage for the abaxial os sesamoideum phalangis proximalis of the third digit.
Fig. 6. Ossification centres in the cartilaginous anlagen for the ossa sesamoidea phalangis proximalis
in the limbs of a bovine fetus aged 274 days. Palmar and plantar views. 1 — ossification centres
of the axial sesamoids become elongated, 2 — ossification centres in the abaxial sesamoids of the
proximal phalanges of the third digits in thoracic limbs are least developed, 3 — ossification centre
in the sesamoid of the proximal phalanx of the fourth digit in the right thoracic limb, 4 — ossifi-
cation centre in the abaxial sesamoid of the proximal phalanx of the third digit in the right pelvic
limb.

Fig. 7. Ossification centres in the ossa sesamoidea phalangis proximalis in twin fetuses aged 275
days (fetus No. 12, body mass 35 kg). 1 — ossification centres in the sesamoids of the proximal
phalanx of the third digit in the pelvic limb, 2 — ossification centre in the abaxial sesamoid of the
proximal phalanx of the third digit in the left thoracic limb, 3 — ossification centres in the ossa
sesamoidea phalangis proximalis of the fourth digit in the right pelvic limb, 4 — ossification centres
in the ossa sesamoidea phalangis proximalis of the third digit in the right thoracic limb.

Fig. 8. Ossification centres in the ossa sesamoidea phalangis proximalis of twin fetuses aged 275
days (fetus No. 13, body mass 31 kg). Distribution of the ossification centres in the individual
sesamoids is the same as in Fig. 7 (for key see Fig. 7).
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uneven development of these centres may be regarded as a sign of less mature ske-
leton. On the contrary, the beginning shape differentiation of the cssification cent-
res in axial and abaxial sesamoids of the proximal phalanges of the digits in fetuses
close to birth and in newborn calves is indicative of a more advanced development
of both these centres and the skeleton itself.

Fig. 9. Radiogram of the left thoracic (A) and left pelvic (B) autopodium of a bovine fetus aged
256 days. Palmadorsal and plantadorsal projection. 1 — shadow of the ossification centre in the
sesamoid of the proximal phalanx of the fourth digit, 2 — shadow of the centre for the axial
sesamoid of the proximal phalanx of the third digit, 3 — shadow of the centre for the abaxial
sesamoid of the proximal phalanx of the fourth digit, 4 — clear zone in the epiphysodiaphyseal
cartilage of the metapodium, 5 — clear zone of the articular space in the articulatio metatarso-
phalangea.



Osifikace a vyvoj ossa sesamoidea phalangis proximalis u skotu
(Bos primigenius f. taurus Linné 1758)

Studovali jsme posloupnost vzniku a rozvoj osifikacnich center pro ossa sesa-
moidea phalangis proximalis u fetd a novorozenct skotu plemene Cervenostraka-
tého. Pozorovani jsme provedli na 22 jedincich ve véku od 231 dnu i. u. Zivota
az do v€kového stadia novorozenych telat, a to metodou projasnénych a alizarinem
diferencné barvenych preparatii a pomoci rentgenu.

Fig. 10. Radiogram of the left pelvic limb acropodium in the mediolateral projection (A) and
right pelvic acropodium in the mediolaterodorsal (oblique) projection (B) of a bovine fetus
aged 256 days. 1 — shadows of the metapodium epiphyses, 2 — shadows of the sesamoids of
the proximal phalanges of the digits overlapping one another, 3 — shadows of the sesamoids in
the oblique projection, 4 — shadows of the individual digit phalanges, 5 — clear zone of the
epiphysodiaphyseal cartilage, 6 — clear zone of the articular fissure of the articulatio meta-
tarsophalangea, 7 — shadow of the ossification centre of the rudimentary digit phalanx.
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Fig. 11. Radiogram of the autopodium cf the right thoracic limb (A) of a bovine fetus aged 277 days
in palmadorsal projection. 1 — shadow of the metapodium epiphyses, 2 — shadow of the proximal
phalanx of the digit, 3 — shadow of the least developed ossification centre for the abaxial sesamoid
of the proximal phalanx of the third digit, 4 — shadows of the ossification centres for the sesamoids
of the proximal phalanx of the fourth digit.

Fig. 12. Radiogram of the autopodium cf the left thoracic (A) and left pelvic (B) limbs of a bovine
fetus aged 281 days. Palmadorsal (plantadorsal) projection. 1 — shadows cof the ossification centres
for the axial sesamoids of the proximal phalanges of the third and fourth digits are oval in shape,
2 — shadow of the least developed ossification centre for the abaxial sesamoid of the proximal
phalanx of the third digit in the thoracic limb.

Osifikani centra pro ossa sesamoidea phalangis proximalis se u skotu zakladaji
koncem osmého a v devatém mésici intrauterinniho Zivota v pravidelném poradi.
Nejprve se zakladd osifikacni centrum pro axidlni sezamskou kost proximélniho
¢lanku Ctvrtého prstu, dale pro axidlni sezamskou kost proximdlniho Clanku tietiho
prstu a abaxidlni sezamskou kost proximalniho ¢lénku ¢tvrtého prstu. Nakonec se
zaklada osifikacni centrum pro abaxidlni sezamskou kost proximalniho ¢lanku
tretiho prstu. Tato osifikacni centra vznikaji v uvedeném sledu s predstihem na
panevnich koncetinach.
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Fig. 13. Radiogram of the right
thoracic metapodium of a new-
born calf im palmadorsal pro-
jection. 1 — elongated shadows
of the ossification centres for
the axial ossa sesamoidea phal-
angis proximalis, 2 — shadow
of the abaxial sesamoid of the
proximal phalanx of the fourth
digit still round, 3 — shadow
of the abaxial sesamoid of the
proximal phalanx of the third
digit is the smallest 4 — os
metacarpale V.

U normalné vyspélych
novorozenych telat jsou jiz
vSechna osifikatni centra
pro ossa sesamoidea pha-
langis proximalis zaloZena
a je dosud zachovana ne-
rovnomeérnost v jejich roz-
voji souvisejici s posloup-
nosti vzniku téchto osifi-
kacnich center. Na zakladé
zjisténého sledu v nastupu
osifikace a zjiSténych tva-
rovych zmén studovanych
osifikacnich center na rent-
genogramech fetd a novo-
rozenct skotu lze posoudit
stupenl zralosti téchto osi-
fikacnich center.

K occupuranum u passuruio 0ssa sesamoidea phalangis proximalis
y Kpynsoro poraroro ckora (Bos primigenius f. taurus Linné 1758)

ITpoBomuince mCCIENOBAHUA IIOCJIENOBATENIbHOCTA BO3HMKHOBEHUS U PA3BUTHUL
1eHTpoB occmbuKamuy miadg 0Ssa sesamoidea phalangis proximalis y sapo-
IBIIIEH X HOBOPOKIEHHOTO KPYIHOTO POTATOTO CKOTa IECTPO-KPACHOTO ILIEMEHH.
Habuonerns npoBonuianuch Ha 22 SKHBOTHBIX B Bo3pacTe 231 meHb BHyTpUyTpoO-
HOM >KM3HH — [0 BO3DACTHOM CTaIUU HOBOPOKIEHHBIX TEJIAT METONOM IIPOSCHEH-
HBIX, aJlu3apuHOM IudPepeHITnaTbHO OKpalliBaeMEIX IIpenapaToB M C IIOMOIILIO
PEHTTeHOBCKOTO HMCCJICIOBAHUA.

Herrpsr occuduranuu s 0ssa sesamoidea phalangis proximalis y xpymn-
HOI'C pOTraTOro CKOTa 06pasyloTcs B KOHIIE BOCBMOTO M IEBSITOTO MeCAIEB BHYTPH-
yTpoOHOH >XuU3HU B peryaspHoM mopsanke. CmepBa OCHOBBIBaeTCs LEHTDP occupu-
Kallu¥ [OJI aKCHAJbHOU Ce3aMOBOM KOCTH OCHOBHOHI ({ajiaHTU 4YeTBEPTOTO IaJblia,
najee, IJs AKCHAJbHON CE€3aMOBOM KOCTHM IIPDOKCHUMAJbHOU QajlaHrM TpPEThETro
marblia ¥ abaKCHaJIbHOUM Ce3aMOBOM KOCTU IIPOKCHMAJIBHOHM (aslaHTH 4YeTBEPTOTO
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naabiia. HaKoHel ocCHPUKAIIMOHHEBIN LIEHTP BOSHHKaeT IJisi afaKCHaJbHOU cesa-
MOBO# KOCTH OCHOBHO# dasaHTH TpeTbero masbua. [aHHble LeHTpbl occuduxa-
LUK BO3HMKAIOT B IIPMBENEHHOH IIOCJIENOBATEJILHOCTH C OIEpPEeXeHMeM Ha Taso-
BBIX KOHEYHOCTSIX.

Y HOpMaJbHO PasBUTBHIX HOBOPOXKAEHHBIX TEJAT BCE LIEHTPHI OCCUGMKALMHU IJIs
ossa sesamoidea phalangis proximalis ocuoBausl, no cux mop Habmopaercs
HEPaBHOMEDHOCTh MX PasBUTHA, CBSI3aHHAA C IIOCJIENOBATEIHHOCTHI0 BO3HHKHOBE-
HUA YIOOMAHYTHIX IIeHTPOB occupukarum. Ha ocHoBe ycraHOBiIeHHOH mocienoBa-
TENIBHOCTH IIPOABJEHUA OCCHQUKAIIMM M BBIABJICHHBIX M3MEHEHHMH GOpMEBI u3yuae-
MBIX IEHTPOB OCCHQHMKAIMK Ha PEHTICHOrpaMMax 3apOXBIIel M HOBODPOMKIEHHO-
TO KPYIIHOTO POTAaTOr0 CKOTa MOKHO OLIEHHTH CTeIeHb 3PEJOCTH ITAHHBIX LIEHTPOB
occuPUKaIUU.
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