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Abstract — A cytogenetic investigation was carried out on 39 Argentinean Creole cattle (8 bulls and
31 cows) from the Experimental Station in Chamical (La Rioja, Argentine). Heparinised blood sam-
ples were cultured using a method of Moorhead et al. with some modifications. Karyotypes were es-
tablished using a chromosomal digital analyser. A presumptive 1/29 Robertsonian translocation was
found in one bull which had 2n =59 chromosomes. The remaining animals appeared chromosomally
normal. The 1/29 translocation has been diagnosed in other Creole breeds in America but never in Ar-
gentine. The Y chromosome of the sampled bulls had the typical sub-metacentric structure normally
occurring in Bos taurus. It is suggested that programmes for genetic and reproductive improvement
incorporate chromosomal analysis of bulls and cows with a high genetic value for natural and artifi-
cial breeding. Individuals with chromosomal abnormalities could then be eliminated, helping to as-
sure the high fertility rates of this breed.

Argentinean Creole cattle breed / genetic selection /1/29 Robertsonian translocation / fertility

Résumé — Translocation Robertsonienne 1/29 observée chez un bovin Créole Argentin.
L’analyse cytogénétique a porté sur 39 bovins Créoles Argentins (8 taureaux et 31 vaches) de la sta-
tion expérimentale de Chamical (La Rioja, Argentine). Les échantillons de sang hépariné ont été mis
en culture selon une méthode dérivée de celle de Moorhead et al. Les caryotypes ont été établis a
I’aide d’un analyseur chromosomique numérique. Une translocation Robertsonienne 1/29 a été mise
en évidence chez un taureau ayant 2n = 59 chromosomes. Les autres animaux sont apparus chromo-
somiquement normaux. La translocation 1/29 a été diagnostiquée dans d’autres races Créoles en
Amérique, mais jamais en Argentine. Qui plus est, le chromosome Y des taureaux testés avait une
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structure submétacentrique typique de 1’espéce Bos taurus. Ceci suggére que les programmes d’amé-
lioration génétique et de reproduction doivent inclure une analyse chromosomique des taureaux et
des vaches ayant un fort potentiel génétique avec la mise a la reproduction naturelle ou artificielle.
Les animaux présentant des anomalies chromosomiques pourraient alors étre éliminés afin de préser-

ver les taux de fertilité élevés de cette race.

bovin Créole Argentin / sélection génétique / translocation Robertsonienne 1/29 / fertilité

1. INTRODUCTION

The Argentinean Creole cattle breed is a
local cattle biotype that has been bred on
the American continent for more than
500 years. Its predecessors were originally
from Spain. The animals adapted to all the
geographic regions in Argentine and by the
end of the 19th century there were more
than 48 million animals in the country.
There are now only 1 million heads that live
in poor, arid areas. The Argentinean Asso-
ciation of Creole Breeders (established in
1985) has carried out several studies on pro-
duction, reproduction and behaviour and is
promoting this breed for its rusticity, fertil-
ity, tameness, longevity and total absence
of dystocia. It also adapts well to marginal
areas, is resistant to disease and has a good
carcass output of lean meat. With the global
increase in ecological and sustainable pro-
cesses and the general preference for ani-
mals bred with natural pasture and sun,
Creole cattle production seems to have a
promising future as a meat cross biotype in
Argentine.

Creole cattle have 2n =60 chromosomes
with 58 autosomal acrocentric chromo-
somes and two sex chromosomes (Large
submetacentric X and 1 small sub-
metacentric Y), like other Bos taurus
breeds. This cytogenetic characterisation is
typical of Bos taurus but there are few
cytogenetic studies on the Argentinean
Creole. The first cytogenetic analysis in Ar-
gentine was carried out by Igartua et al. [5]
on 34 beef cattle females, Deluca et al. [1]
on 36 bulls and Género et al. [3] performed
a systematic chromosomal analysis of the
biotype from Patagonia on 25 animals. All

reports conclude that these animals have a
chromosomal number of 2n = 60, with no
1/29 Robertsonian translocation. Mufloz
et al. [8, 9] and Postiglioni et al. [11] ana-
lysed the Venezuelan and Uruguayan
Creole breeds, respectively, and found the
1/29 Robertsonian translocation associated
with a low rate of fertility.

Among the chromosomal anomalies in
cattle, the 1/29 Robertsonian translocation
is the most frequent, with the largest distri-
bution between breeds and the greatest eco-
nomic consequences. It was first identified
by Gustavsson and Rockborn [4] in three
animals of the Swedish Red and White
breed. The translocation is a centric fusion
of two acrocentric chromosomes. Hetero-
zygous and homozygous animals have 59
and 58 chromosomes, respectively. The
daughters of carrier heterozygous bulls
have a reduced fertility and the elimination
rate is greater than for daughters of normal
bulls. Dyrendahl and Gustavsson [2] re-
ported a highly significant reduction in fer-
tility in heterozygous Swedish Red and
White bulls carrying the 1/29 Robertsonian
translocation, on the basis of the non-return
rates of 28 and 56 days.

A full review about the 1/29 Robertsonian
translocation in different breeds in the world
was made by Popescu and Pech [10].

Our objective was to specify the struc-
tural and numerical karyotype of the Ar-
gentinean Creole cattle breed kept at
the National Institute for Farming Technol-
ogy, Experimental Farming Station at
Chamical in La Rioja, Argentine (EEA-INTA-
Chamical).
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2. MATERIALS AND METHODS

We karyotyped 39 sexually mature
Argentinean Creole cattle (8 bulls and 31
females) belonging to the EEA-INTA-
Chamical in the province of La Rioja, Ar-
gentine. The heparinised blood of the donor
animals was cultured using a technique de-
scribed by Moorhead et al. [7] with several
modifications (culture medium RPMI —
1640 with Hepes) to which we added
0.3 mL of phytohaemagglutine and incu-
bated at 38.5 °C for 72 h. The cells were ac-
cumulated in the mitotic metaphase, adding
colchicine to a final volume of 0.1 mg-mL"!
in each culture, four hours before harvest.
The hypotonic shock was performed with
0.075 M KCl at 37 °C for 10 min. The pro-
cedures for fixation, drying, storage and
staining are described in Schifferli [13]. To
analyse each slide we used a Zeiss
Axioskop microscope 2 with 10 X, 40 X
and 100 X lenses via a video camera con-
nected to an image analyser (Ikaros,
Metasystem). Karyotypes were made for
each animal with its corresponding ideo-
gram.

3. RESULTS AND DISCUSSION

We investigated the cytogenetics of the
population of bulls and cows of the Argen-
tinean Creole cattle breed at EEA-INTA-
Chamical. For the first time, a 1/29
Robertsonian translocation was found in
this breed (Fig. 1). The carrier bull had a
karyotype 2n = 59 XY, t (1/29). These re-
sults coincide with those of Madriz and
Mufioz [6], Muiioz et al. [8, 9] for the Vene-
zuelan Creole, Postiglioni et al. [11] for the
Uruguayan Creole and Igartua et al. [5] for
the Argentine Aberdeen Angus X Creole
who all found the 1/29 Robertsonian
translocation. Our results did not coincide
with those of Deluca et al. [1] and Género
et al. [3] who did not find structural or nu-
merical anomalies in their cytogenetic stud-

ies of the Patagonian biotype of the Argen-
tinean Creole. They sustain that the high
rate of fertility makes this breed free of this
chromosomal anomaly. Nonetheless, we
found a 1/29 Robertsonian translocation in
one bull of this breed in EEA-INTA-
Chamical. It would be very interesting to
analyse the fertility of the carrier bull and
the distribution of the chromosome anom-
aly to his offspring.

We did not find any other structural or
numerical chromosome anomalies in the
rest of the animal population at EEA.

According to the Argentinean Associa-
tion of Creole Breeders (1986), this breed
has a high rate of fertility, easy calvings and
lack of dystocia. We do not question this,
but we think that we have to continue to
study the population in order to prevent sit-
uations such as the elimination of animals
with chromosomal anomalies that would
decrease the fertility of the herd.

The Y chromosome of the seven bulls in
the study had the typical submetacentric
morphology, typical of Bos taurus. The
presence of an acrocentric Y chromosome
would demonstrate the introgression of the
Zebu cattle (Bos indicus), as found by
Primo [12] in the Brazilian Creole popula-
tion.

The 1/29 Robertsonian translocation de-
creases the fertility of this species. Its de-
tection and eradication will help to
maintain the high levels of fertility which is
characteristic of the Argentinean Creole.
The programmes for genetic improvement
of bovines should include chromosomal
analysis in their selection programme in or-
der to eradicate structural and numerical
chromosomal anomalies. In addition,
karyotyping can help to control the invasion
of genes from Bos indicus. This is of vital
importance for the Argentinean cattle in-
dustry in order to maintain the pure
germplasm of the Creole breed at EEA
INTA-Chamical and assure a greater source
of biodiversity.
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Figure 1. The 1/29 Robertsonian translocation is showed on the karyotype of a bull belonging to the
Creole cattle breed.
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