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SUMMARY

!” . . ¢ : . . .
A short-term culture for leucocytes and a different culture for the
testicle and épididymis of a bull were set up in a laboratory in order to

obtain the chromosomes. 'The methods of proceséing and the results are “

diséﬁssed and summarized.” The question of the Y-chromosome and its

morphology is discussed.
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INTRODUCTION

The newer methods of short-term cultureé.of leucocytes and ggltures of
different tissues permf% a simﬁle determination of the chromosome constitution
of animals. ' ' '

3

The dipldid number of chromosomes in cattle is 2n=60, of which 29 pairs
are autosomes.and one pair consists of sex chromosomes. There is some difference
of opinion about the Y-chromosome: Chiarelli et al. (2) describe it as acrocentric,
while Crosley and Clarke (3) describe it as metacentric. We therefore decided
to exaﬁine it by short-term culture of leucocytes and. by tissue culture of the

testicles and epididymis.,

MATERIALS AND METHODS
N

- For a short-term culture of leucocytes we used the method of Moorhead et al.
(4), with our own modification. Ten ml of blood was drawn from the jugular vein
with a disposable syringe which contained 0.2 ml. of heparin. After centrifugation
for 15 minutes at 3000 rpm, the plasma rich in leucocytes was separated from the
bloodo/ In thebculture‘which was set up, the number of leucocytes was 1 million
per cc of M-199 with the addition of phytohemagglutinin (Bacto-Phytohemagglutinin

[PHA] is a muco-protein extracted from Phaseolus vulgaris). When PHA comes in

contact with small mature-lxmphocytes, blastogemsis occurs and mitosis starts.
The continuous process of transformation from the beginning until division lasts
fof 72 hours in the incubator (at 40°C). After 72 hours, 0.2 ml colchicin was '
added to the culture for 4-6 hours; after centrifﬁgation, a hypotonic solution of
0.95% sodium citrate was added and fixation was achieved with Carnoy fixative
(ethyl alcohol: glacial acetic acid, 3 : 1). Slides were prepared and dried by
warm air, Aftef staining with 17 acetorcein and dehydration with 75%, 90% and

100% alcohol, the preparations were cldsgd with euﬁaral.

Tissues of the testiqle:and epididymisAﬁe;efﬁékén:f&flste;ile culture from
a bull at the time of slaughtéring° The’tissue;waé'éut into .small pieces of. -
approximately 0.3 ml, and grown in plastic Falcon flasks in M-199 with the
addition of Fetal Calf Serum; some of the pieces were cultured with fhe addition

of Bovine Testis Extract. The culture was grown in a CO, atmosphere, and after



.

a large number of fibroblasts appeared they were sépara;ed with trypsin versen:
and a sub-culture was set. When the bottom of the sub-culture was full of
fibroblasts another sub—culturé was set up. After two or three days colchicin
at 0.2 mg/100 ml was added for 4-6 hours, .or at 0.2 mg/lOOO ml for 18 hours, to
stop the division. at metaphase. Slidesuwefe prepared in the same way as with

the leucocyte cultures described above. -
RESULTS

From the leucocyte culture of the cow 25 metaphases were counted, and from

that of the bull 29 metaphases were counted. Among . the 25 cells of the cow only

one metaphase was polyploid, and in one metaphase one autosomal chromosome was

missing, which is most probably an.artifact. In the bull only one polyploid cell
was found. Frbm the tissue .culture of a testicle 20 metaphases were counted, and

from that of'the{epididymis also 20 were counted.

DISCUSSION

-

b AéfﬁlfeadyfméAtioned, the diploid number of chromosomes in the cells of.
domestic cétﬁiéﬁis 2n=60. All autosomal chfomosomes are acrocentric and differ
from each Otbéﬁgin size. In the photokaryotype (Plate 1) they are placed in
declining'ordéfﬁaccording to size. Th% X¥chfompsgme is a metacentric or a sub-
metaéentric'pﬁgland is very distinct microsqbpically due'to its special structure,
which differgffrom the autosomal chrdmésomeé. There is overall aéreementuamong
cyfqégneticiétéAabout the autosomes and X-chromosomes. As to the morﬁhology of
the Y-chfomosdmég there ié some controversy. Chiarelli et al. (2) describe it as
a medium—sizé@&a#rocentrid chromosome; Crosley and101arke (3) and Basrur and Moon
(1) describe it as sub-metacentric, and claim that it is the smallest chromosome

in the céll°

Our eviden@e agrees with that of Cfosley and Basrur’.In Plate Z is a small,
somewhat metécenﬁric chromosome which is the smallest one in the karyotype and
is easily diéting#ishable from all other chromosomes as the X-chromosome.

Pl

The reason for the different opinioné expressed in the literature is



5

k3

Plate 1: Fémale karyotype (Bos taurus L.). Chromosomes arranged in
- deecreasing order of size. Sex chromosomes.XX metacentric,

as opposed to acrocentric autosomes. - -
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Plate 2: Male karyotype (Bos taurus L.). Sex chromosomes XY; Y small
metacentric. .
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probably due to the various species which are related to.cattle, such as Bos

bison or hybrids of B. taurus and B. bison (cattalo).. The cattdlo differ from

the domestic cattle in the morphology of the X.' In;the latter the Y-chromosome
is acrocentric, although the chromosoﬁal numﬁér is also 2ﬁ=60. The autosomes
and‘the Y-chromosome are acrocgntric, wheréas.the X-chromosome is sub-metacentric.
Crosses between the differént genera of Bos are successful and fertility is

high. o
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