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Abstract 

Cerveny C.: Ossification and Development of the Ossa sesamoidea phalangis proxi
malis in Cattle (Bos primigenius f. taurus Linne 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 ofthe 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 
proximal is 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; 
Rojas 1943; Vokken 1950; Fedrigo 1957; Lindsay 1969). Development ofthese 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 (K iipfer 
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 proximal is 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 proximal is 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 ofthe 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 % formalin for 2 days, changed into 75 % ethyla1cohol denatured 
with 2 % 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 pro xi
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 

-- ----------

Processing method 

Specimen Age Body 
Differential 

No. (days ofi. u. mass Sex Note 
life) (kg) X-ray staining with 

alizarin 

1 231 20 5 -I- + 
2 234 21 5 -L + 
3 245 28 3 -.- + 
4 248 27 9 + 
5 256 29 ~) 

6 256 32 5 
7 258 31 5 
8 262 36 ~ 
9 269 36 5 

10 270 33 ~ T 

11 274 42 5 + + 
12 275 35 9 -I- + } twins 13 275 31 ~ + -I-
14 277 38 9 -I-
15 281 39 5 -I-
16 neonate 50 3 -I-
17 neonate 52 5 -t-
18 neonate 45 9 -I-
19 neonate 47 5 -I-
20 neonate 45 9 -I-
21 neonate 50 9 + 
22 neonate 42 5 + -I-
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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 
ofthe 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 f{)urth 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 high~r 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 



32 

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 (Raj tova 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 probkm. 
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, l' - 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 proximal is in the left pelvic limb 
of a bovine fetus aged 269 days. The centres are present in anlagen. The ,least developed centre 
is that ofthe 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 (V 0 k
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 phalaJ.gis 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 sesarnoids 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 Linne 1758) 
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Studovali jsme posloupnost vzniku a rozvoj osifikacnich center pro ossa sesa
moidea phalangis proximalis u fen} a novorozencu skotu plemene cervenostraka
teho. Pozorovani jsme provedli na 22 jedincich ve veku od 231 dnu i. u. zivota 
az do vekoveho stadia novorozenych tel at, a to metodou projasnenych a alizarinem 
diferencne barvenych preparatu 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 meta podium 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 Fig. 12 

Fig. 11. Radiogram of the autopodium Gfthe 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 kft thoracic (A) and left pelvic (B) limbs of a bovine 
fetus aged 281 days. Palmadorsal (plantadorsal) projection. 1 - shadows of 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. 

Osifikacni centra pro ossa sesamoidea phalangis proximalis se u skotu zakladaji 
koncem osmeho a v devatem mesici intrauterinniho zivota v pravidelnem poradi. 
Nejprve se zakl:ida osifikacni centrum pro axiaIni sezamskou kost proximalniho 
clanku ctvw:ho prstu, dale pro axiaIni sezamskou kost proximalniho clanku tretiho 
prstu a abaxi:ilni sezamskou kost proxim:ilniho chlnku ctvrteho prstu. Nakonec se 
zaklada osifikacni centrum pro abaxialni sezamskou kost proximalniho clanku 
tretiho prstu. Tato osifikacni centra vznikaji v uvedenem sledu s predstihem na 
panevnich koncetinach. 



Fig. 13. Radiogram of the right 
thoracic meta podium 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 
meta carpale V. 

U normalne vyspelych 
novorozenych telat jsou jiz 
vsechna osifikacni centra 
pro ossa sesamoidea pha
langis proximalis zalozena 
a je do sud zachovana ne
rovnomernost v jejich roz
voji souvisejici s posloup
nosti vzniku techto osifi
kacnich center. N a zaklade 
zjisteneho sledu v nastupu 
osifikace a zjistenych tva
rovych zmen studovanych 
osifikacnich center na rent
genogramech fetu a novo
rozencu skotu lze posoudit 
stupen zralosti techto osi
fikacnich center. 

K OccH<IlHKa~HH H pa3BHTHIO ossa sesamoidea phalangis proximalis 
Y KpYIlHoro poraToro CKOTa (Ros primigenius f. taurus Linne 1758) 
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fIPOBO,I(HJIHCb HCCJIe,I(OBaHH.li rrOCJIe,I(OBaTeJIbHOCTH B03HHKHOBeHH.li H pa3BHTH.li 

u;eHTpoB OccH<pHKaU;HH ,I(JI.li ossa sesamoidea phalangis proximalis y 3apo

.J:bIllleH H HOBOpO)K,I(eHHOrO KpyrrHoro poraToro CKOTa rrecTpo-I<pacHoro rrJIeMeHH . 

HaOJJIo,I(eHH.li rrpoBO,I(HJIHCb Ha 22 )KHBOTHbIX B B03paCTe 231 ,I(eHb BHYTPHYTpo6-

HOrT )KH3HH - ,I(O B03pacTHoH CTa,I(HH HOBOpO)K,I(eHHbIX TeJI.liT MeTO,I(OM rrp0.liCHeH

HbIX, aJIH3apHHOM ,I(H<p<pepeHU;HaJIbHO oKpaIIJ;HBaeMblx rrperrapaToB H C rrOMOIIJ;bIO 

pE'HTreHOBCKoro HCCJIe,I(OBaHH.ll:. 

U;eHTpbI OccH<pHKaU;HH ,I(JI.li ossa sesamoidea phalangis proximalis y Kpyrr

Hore poraToro CKOTa o6pa3YIOTC.li B KOHu;e BOCbMoro H ,I(eB.liTOrO MeC.liu;eB BHyTpH

YTpo6HOH )KH3HH B perYJI.lipHOM rrOp.li,I(Ke. CrrepBa OCHOBbIBaeTC.li u;eHTp OCCH<pH

h a U;HH ,I(JI.li aKCHaJIhHOH ce3aMOBOH KOCTH OCHOBHOH <paJIaHrH qeTBepToro rraJIbu;a, 

,I(aJIee, ,I(JIJI aKCHaJIbHOH ce3aMOBOH KOCTH rrpOKCHMaJIbHOH <paJIaHrH TpeTherO 

rr a .lIbu;a H a6aKCHaJIhHOH ce3aMOBOH KOCTH rrpOKCHMaJIbHOH <paJIaHrH qeTBepToro 
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lWJIbu;a. HaI<OHeu; OCCHCPHI<aD;HOHHbIH u;eHTp B03HHI<aeT ,UJHl a6aI<CHaJIbHOH Ce3a

MOBOH I<OCTH OCHOBHOH cpaJIaHrH TpeTberO naJIbu;a. ,n:aHHble u;eHTpbI OCCHcpHI<a

U;HH B03HHI<aIOT B npHBe,UeHHOH nOCJIe,UOBaTeJIbHOCTH C Onepe)KeHHeM Ha Ta30-

BbIX I<OHeQHOCTHX. 

Y HOpMaJIbHO pa3BHTbIX HOBOpo)K,UeHHbIX TeJIHT BCe u;eHTpbI OCCHcpHI<aU;HH ,UJIH 

ossa sesamoidea phalangis proximalis OCHOBaHbI,,UO CHX nop Ha6JIIO,UaeTCH 

HepaBHOMepHOCTb HX pa3BHTHH, CBH3aHHaH C nOCJIe,UOBaTeJIbHOCTbIO B03HHI<HOBe

HHH ynoMHHYTbIX u;eHTpoB OCCHcpHI<aU;HH. Ha OCHOBe YCTaHOBJIeHHOH nOCJIe,UOBa

-reJlbHOCTH npOHBJIeHHH OCCHcpHRaU;HH H BbmBJIeHHbIX H3MeHeHHH CPOpMbI H3YQae

MblX u;eHTpoB OCCHcpHI<aU;HH Ha peHTreHOrpaMMax 3apO,UbIIIleH H HOBOpO)K,UeHHO

ro I<pynHoro poraToro CI<OTa MO)KHO ou;eHHTb CTeneHb 3peJIOCTH ,UaHHbIX u;eHTpOB 

OCCHcpHI<aU;HH. 

References 

BARONE, R.: Anatomie comparee des mammiferes domestiques S. A. Tisier, Lyon 1966, 811 pp. 
BOROVANSKY, L. - HROMADA, J. - KOS, J. -- ZRZAVY, J. - ZLABEK, K.: Soustavna 

anatomie cloveka. (I. dil) SZN, Praha 1967. 590 pp. 
BRESSOU, C, - POMRIASKINSKY-KOBOZIEFF, N. A.-- KOBOZIEFF, N. - GE

MAHLING, E.: Etude radiologique de l'ossification du squelette du pied du chien aur divers 
stades de son evolution. Rec. Med. Vet., Alfort, 133,449-464, 1957. 

BRESSOU, C. -- POMRIASKINSKY-KOBOZIEFF, N. A. - KOBOZIEFF, N.: Etude 
radiologique de l'ossification du squdctte de la main du chat. Rec. Med. Vet., Alfort, 135, 1959 
547-563. 

BRESSOU, C. - POMRIASKINSKY-KOBOZIEFF, N. A. - KOBOZIEFF, N. - GE
MAHLING, E.: Etude radiologique de l'ossification du squelette du pied du chat aux divers 
stades de son evolution, de la naissance a l'age adultc. Rec. Med. Vet., Alfort, 135, 1959b, 
611-618. 

FEDRIGO, G.: Studio radiografico sui nuclei ossificazione di feti bovini. Nuova veterinaria, 33, 
1957,45-55. 

GARARD, G. - HARRISON, G. A. - WEINER, S.: Genotypic differences in the ossification 
of 12-day-old mice. J. Anat., 117, 1974, 531-539. 

HOOD, R. C. W. S. - NEILL, W. M.: A modification of alizarin red S technique for demo
strating bone formation. Stain Techno!., 23, 1948, 209-218. 

KUPFER, M. - SCHINZ, N. R.: Beitrag zur Kenntniss der Skelettbildung bei domestizierten 
Saugetieren auf Grund roentgenologischer Untersuchungen Denksch. d. Schweiz. Naturf. Ges., 
59, 1923, 1- 133. 

LINDSAY, F. E. F.: Observations on the loci of ossification in the prenatal and neonatal bovine 
skeleton. I. Appendicular skeleton. Brit. Vet. J., 125, 1969, 101-11I. 

PREUSS, F.: Zur Sesambeinfrage. IX. International Congress of Anatomists, Abstracts of papers, 
Leningrad 1970, 199 pp. 

POMRIASKINSKY -KOBOZIEFF, N. - KOBOZIEFF, N.: Etude radiologique de l'aspect 
du squelette normal de la main du chien. Rec. Med. Vet., Alfort, 130, 1954,617-646. 

RAJTOV A, V.: Skeletogeny in the guinea pig. I. Prenatal and postnatal ossification of the forelimb 
skeleton. Fo!. morphologica, 14, 1966, 99-106. 

RAJTOV A, V.: The skeletogeny of the guinea pig. III. Prenatal and postnatal ossification of the 
skeleton ofthe pelviclimb. Fo!. morphologica, 15, 1967,258 - 267. 

ROJAS, M.: Estudio radiologico del desarrollo esqueletico del ternero. Rev. de Med. Vet., 12, 
1943,74-100. 

SCHAEFFER, H.: Die Ossifikationsvorgange im Gliedmassenskelett des Hundes. Morph. Jb., 
74, 1934,472-514. 

VOKKEN, G. G.: Zakonomernosti differencirovki kostnogo skeleta mlekopitajusCich. Avto
referat diss., Leningrad 1949, 26 pp. 

VOKKEN, G. G.: Kostnyj skelet tulovisca i konecnostej plodov, novorozdennych i molodnjaka 
krupnogo rogatogo skota. Sb. nauc. tr. Leningrad. inst. usovers, vet., vracej, 5, 1950, 89 -103. 




