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SUMMARY

The Cervidae are very interesting mammals
because of the karyotype variation and the presence
of supernumerary chromosomes. The number of
chromosomes inthis family varies from 2n=6 (female
Muntiacus muntjak vaginalis) to 2n= 80 (Cervus
porcinus). On basis of cytogenetic studies, tandem
fusion and Robertsonian fusion, have led the reduction
inthe number of chromosomes of M.m. vaginalis (2n=
6) to M.m. reevesi (2n=46). For the South American
deers, a small number of papers on cytogenetic and
taxonomy mainlyonthe genera Mazama, are available
up to date.

In the present study, the chromosomes of 54
specimens of 5 species of Mazama from several
region from Brazil and Paraguay, have been
karyotyped:

Mazama americana (7 specimens analyzed):
2n= 48 to 53; autosomal polymorphism in a large
chromosome. 2to 6 supernumeraries; FN=461057.

Mazamagouazoubira(14 specimens analyzed):
2n= 68 to 70; 0 a 3 supernumeraries. FN= 70
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Characterized by having all pairs of acrocentric, except
two animals with a centric fusion.

Mazama americana X Mazama nana: (2
specimens analyzed). 2n= 45. Three to 4
supernumeraries; FN=56.

Mazama rondoni (2 specimens analyzed): 2n=
68 to 70. Five to 6 supernumeraries. FN=7210.

Mazana bororo(2 specimens analyzed): 2n=34.
Four to 5 supernumeraries. FN=46.

Mazamanana(28 specimens analyzed): 2n=36
to 40, One to 7 supernumeraries. FN=5610 60 In all
of them, the Y chromosome is metacentric and the
smallest of the group. The X chromosome is the first
orseventhinorderof size. The notable chromosome
polymorphismin number, probably will be explainedin
terms of centromeric fusion, fission and tandem
fusion, to making use of banding techniques.

RESUMEN

Los Cérvidos son mamiferos muy interesantesa
causa de la variacion cariotipica y la presencia de
cromosomas supernumerarios. El nimero de
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cromosomas en estafamiliavariadesde 2n=6 (hem-
bra de Muntiacus muntjak vaginalis) hasta 2n= 80
(Cervus porcinus ). Los estudios citogenéticos han
revelado que la fusién en tandem y la fusién
Robertsoniana han llevadoalareduccién enelnime-
ro de cromosomas de M.m. vaginalis (2n=6) a partir
de M.m. reevesi (2n= 46). En el caso de los ciervos
sudamericanos, una reducida bibliografia sobre la
citogenética y la taxonomia, sobre todo del género
Mazama, esta disponible en la actualidad.

Eneste estudio, se cariotiparon 54 especimenes
de 5 especies del género Mazama procedentes de
diversas regiones de Brasily Paraguay.

Mazama americana (7 especimenes analiza-
dos): 2n=48 hasta 53; polimorfismo autosémico en
un cromosoma grande. De 2 a 6 supernumerarios;
FN=46 a 57.

Mazama gouazoubira (14 especimenes analiza-
dos): 2n=68 hasta 70;de 0 a3 supernumerarios. FN=
70. Caracterizados por tener todos los pares
acrocéntricos, excepto dos animales con una fusién
céntrica.

Mazama americana X Mazama nana: (2
especimenes analizados). 2n=45. Entre 3y 4 super-
numerarios; FN=56.

Mazama rondoni (2 especimenes analizados):
2n=68 hasta 70. De 5a 6 supernumerarios. FN=72.

Mazama bororo (2 especimenes analizados):
2n=34. De 4 a 5 supernumerarios. FN= 46.

Mazama nana (28 especimenes analizados):
2n=36 hasta 40. De 1 a 7 supernumerarios. FN=56

hasta 60. En todos ellos, el cromosoma Y es
metaceéntrico y el mas pequefo del grupo. El cromo-
soma X es el primero o el séptimo en orden de tamafio.
El notable polimorfismo cromosémico en nimero,
probablemente pueda explicarse, haciendo uso de
lastécnicas de bandeo cromosémico en términos de
fusién centromérica, fisién y fusién en tAndem.

INTRODUCTION

The family Cervidae is suitable for
cytogenetic investigation by the extensive
variation in the chromosome numberand
the presence of supernumerary chromo-
somes. For the south american deer,
specially the genus Mazama, there are a
few published reports on cytogenetics,
and still remain numerous questions over
cytotaxonomy of that group of animals.
On the taxonomy view, there is a
controversy among the species described
by Allen (1915) and Ribeiro (1919).
Czernay (1987) considered the species
M. americana, M. nana, M. rufna, M.
bricenii and M. chunyi for the south
american Mazama. Cabrera (1960)
suggests a phylogenetic classification for
south american mazamas as: M. ameri-
cana, M. chunyi, M. gouazoubira and

Tablel. Review of chromosomefindings in the species Mazamaamericana. (Revision delos hallazgos

cromosomicos en la especie Mazama americana).

Origen 2N Bs NF Reference

2 68 . 74 Taylor et al. 1969

México 49/50 - 71/72 Jorge and Benirscke, 1977
Paraguay 52 5 56 Neitzel, 1987

Brazil 4810 54 2to6 54/56 Duarte, 1992

Brazil 441053 2106 481057 Presentpaper

2n =diploid number; Bs = B chromosomes; NF = fundamental number

Archivos de zootecnia vol. 45, num. 170-171, p. 282.
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Figure 1. Karyotype of two specimens (A and B) of Mazama americana. Other seven different types
ofkaryotype werefound. (Cariotipo de dos especimenes (A y B) de Mazamaamericana. Otros siete diferentes
tipos de cariotipo fueron hallados).

Archivos de zootecnia vol. 45, num. 170-171, p. 283.
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Figure 2. Karyotype ofMazama gouzoubiracharacterized by NF = 70 (2n= 69). Note the presence
of a metacentric chromosome, probably caused by centric fusion. (Cariotipo de Mazama gouzoubira
caracterizado por NF = 70 (2n = 69). Obsérvese la presencia de un cromosoma metacéntrico probablemente

causado por una fusién céntrica).

M. rufna. Duarte (1992) describes another
species M. bororo, from state of Sao
Paulo (Mata Atlantica), Brazil. Other
karyotype varieties suggest the existence
of greater number of species in South
America.

Also, the cytogenetic of the genus
Mazama remains unresolved. Thus,
Mazama americana described by several
authors (Taylor et al., 1969, Jorge and
Benirscke, 1977, Neitzel, 1987 and
Duarte, 1992), reveal a diploid number
varying between 49 to 68 chromosomes.
The chromosome number of M.
gouzoubira described by Neitzel (1987)
is2n=70. However, Duarte (1992) found
specimen carriers of the centric fusion
and B chromosomes. Additionally, the
group of M. nana with 2n=35, and four
B chromosomes.

From this information and contro-
versy, the present paper intends to analyse
the most of the specimens from the genus
Mazama, in order to investigate the
chromosome polymorphism and the role
chromosomal rearrangements in

karyotype evolution.

MATERIALS AND METHODS

Fifty four specimens from natural
reserve population and Zoological
Gardens from Brazil and Paraguay were
used. Excursions or expeditions were
organized making use of special vehicle
to travel to Amazonia (state of Para),
lowlands in the state of Mato Grosso,
state of Sao Paulo, Minas Gerais, Santa
Catarina and Parana (Brazil), in order of

Archivos de zootecnia vol. 45, num. 170-171, p. 284.
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Figure 3. Kariotypes of two specimens (A and B) of Manama nana showing the chromosomes
unpaired, characteristic of this species. (Cariotipos de dos especimenes (A y B) de Manama nana
mostrando los cromosomas desparejados caracteristicos de esta especie).

Archivos de zootecnia vol. 45, num. 170-171, p. 285.
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Figure 4. Karyotype of female Mazama bororo. (Cariotipo de hembra de Mazama bororo).

collect blood, skin biopsies and
morphological data, as weight, body
measurements, etc.

Heparinized peripheral blood drawn
from jugular vein was cultured for 72h
following the usual procedure by
Moorhead et al. (1960) with modi-
fications.

RESULTS AND DISCUSSION

It was the aim of this first part of this
work to karyotype the most specimens of
the genus Mazama, in order to
characterzize each species in terms of
chromosome number and morphology.
The 52 specimens of species karyotyped
are:

M. americana (8 specimens analy-
sed); 2n=48 to 53; autosomal polymor-
phisminthe large chromosomes (table I
and figure 1);

M. gouazoubira (14 specimens analy-

sed); 2n= 70. Characterized by having
all pairs of acrocentric, except two
animals with a centric fusion. One to 3
supernumeraries in 3 animals (figure 2);

M. bororo (2 specimens analysed);
2n=34.Fourto 5 supernumeraries (figu-
re 3);

M. nana (28 specimens analysed);
2n=35 to 40. One to 6 supernumeraries
(figure 4).

Our results on M. americana (figure
1) show a variable karyotype, also with
different number of B chromosomes. As
pointed out by several authors, Taylor
(1969); Jorge and Benirscke (1977);
Neitzel (1987) and Duarte (1992), the
polymorphism which characterize the
Cervidae, have been observed in M. ame-
ricana. Besides the material has been
collected from far way places such as
south of Brazil, Paraguay and Amazonia,
we may not discard the possibility of
mixed form in the populations. The
questionsisifthose differences would be

Archivos de zootecnia vol. 45, num. 170-171, p. 286.
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related with different species.

M. gouazoubira can be identified by
NF=70(all chromosomes are acrocentric)
in most of 14 animals. In some of them
the reduction of chromosome number
has been apparently caused by centric
fusion (figure 2). The pattern of
chromosomal rearrangements as well as
the presence of B chromosomes point out
the origen of supernumeraries as
centromeric fragments from chromosome
breakage.

REFERENCES

Allen, J.A. 1915, Notes on American deer of the
genus Mazama. Bull. Am. Museum Nat. Hist.,
34:521-553.

Cabrera, A. 1960. Catélogo de los mamiferos de
Americadel Sur. Rev. Museo Arg. Ciencias Nat.
Benardino Rivadavia, Buenos Aires, 4:309-732.

Czernay, S. 1987. Die Spiesshirsche und Pudus.
Die neue Brehm Bucherei, Ziemsen, 581:1-84.

Duarte, J.M.B. 1992. Aspectos taxonomicos e
citogenéticos de algumas espécies decervideos
brasileiros. Jaboticabal (Brasil): Faculdade de
Ciencias Agrarias e Veterinarias, 1992. 153p.
Dissertagao (Mestrado em Zootecnia).

Jorge, W. and K. Benirschke. 1977. Centromeric
heterochromatin and G-banding of the red brocket
deer, Mazama americana temama (Cervoidea,
Artiodactyla) with a probable non-Robertsonian
traanslocation. Cytologia, 42:711-721.

Thetwenty nine specimens of Mazama
nana, the karyotype varied from 2n= 36
to 2n= 40 and the presence of super-
numeraries (figure 4). This notable
polimorphism with unpaired large
chromosomes may be atributable to
hybridization happened inthe Zoological
Gardens, considering that most of M.
nana were born in captivity. Inquirement
on the fertility and the origin of this great
karyotype variability, would be useful in
further studies.

Moorhead, R.S. et al. 1960. Chromosome
preparations of leukocytes cultured from human
peripheral blood. Expl. Celires., Duluth, 20:613-
616.

Neitzel, H. 1987. Chromosome evolution of Cervidae:
karyotypic and molecular aspects. In: Obe, G.,
Basler, A. Cytogenetics: basic and applied
aspects. Berlin: springer Verlag, 1987, p. 90-
112

Ribeiro, A.M. 1918, Veados do Brasil segundo
colegoes Rondon e de varios museus nacionais
e estrangeiros. Rev. Museu Paulista, 11: 213-
308.

Taylor, K.M., D.A. Hungerford and R.L. Snyder.
1968. Artiodactyl mammals: their chromosome
cytology in relation to patterns of evolution. In:
Benirschke, K. Comparative Mammalian
Cytogenetics. Berlin, SpringerVerlag, 1969, p.
346-356.

Archivos de zootecnia vol. 45, num. 170-171, p. 287.



