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According to Savage (1972), the only species of At-
elopus present in Costa Rica and western Panama are
A. varius, A. chiriquiensis, and A. senex. However, other
species such as A. zeteki, A. certus, and A. glyphus, re-
ported by Savage as populations of A. warius, have
been also recognized. Ibafiez et al. (1995) reported A.
limosus as a new species from Panama. The taxonomy
of most of these species is debatable partly because

TABLE 1. Nomenclature and centromeric ratio of the
haploid set of Atelopus zeteki chromosomes. m = meta-
centric, sm = submetacentric.

Chromosome Chromosome Centromeric ratio
number type (long arm/short arm)
1 m 1.25
2 m 1.33
3 m 1.61
4 sm 1.93
5 m 1.11
6 m 1.30
7 m 157
8 m 1.12
9 m 1.14
10 m 1.05
11 sm 2.02
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they were described based on coloration and morpho-
metric analyses.

Kim et al. (1975) considered that the presence of
different toxins in Atelopus could be useful for bio-
chemical taxonomy. Other taxonomic criteria, such as
osteology, tadpole morphology, chromosome band-
ing, and DNA polimorphism has been used infre-
quently. The only cytogenetic studies available are for
A. varius (Duellman, 1967, Schmid, 1980) in which
chromosome number and GC- and AT-rich chromo-
some regions are reported. We provide the first data
for the karyotype of Atelopus zeteki, an endemic species
Panamanian known as the golden frog.

On May 2000 we collected five A. zeteki (4 males, 1
female) from the pluvial premontane forest of Cerro
Marta, Provincia de Coclé, Panama, (8° 41’ 18" N, 80°
34’ 30" W; 1000 m). The specimens were intraperito-
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neally injected with 0.05 % colchicine solution at 0.02
ml per g of body weight, killed after 24 h, and the bone
marrow was collected in an Eppendorf tube. One
specimen was deposited in the Vertebrates Museum,
University of Panama (MVUP 1759). The hypotonic
treatment and fixation steps lasted 45 min at room
temperature. Chromosomes were stained adding 10 %
Giemsa in phosphate buffer (pH 6.8) for 15 min and
photographed with an FX-35DX camera and Kodak
TMax 100 Professional film. The karyotype was con-
structed based on length and centromeric position.
Forty-three well-spread metaphase chromosomes
were counted from the males (no results were ob-
tained from the female). The modal number was 2N =
22 (14 cells), indicating that this is the diploid number
for this species. The karyotype of A. zeteki (Fig. 1) was
composed of 9 metacentric and 2 submetacentric chro-
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FIG. 1. Metaphase chromosomes and karyotype of male Atelopus zeteki (2N=22).
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mosomes. To determine chromosome type we fol-
lowed the centromeric position criteria of Levan et al.
(1964). Chromosomes 1, 2, 3, 5, 6, 7, 8, 9 and 10 were
classified as metacentric and chromosomes 4 and 11 as
submetacentric, based on the ratio between the arms
of each chromosome (Table 1).

According Kuramoto (1990), 86 of the 109 species of
Bufonidae have 22 pairs of chromosomes. Although
the chromosome number of A. zeteki is identical to that
of A. varius (Duellman, 1967) and to that of the speci-
mens examined by Barrera et al. (1984) now recog-
nized as A. ignescens and A. guanujo (Coloma, 2002),
some differences are observed in centromere position.
In the specimens examined by Barrera et al. (1984),
chromosomes 1, 2, 5, 6,7, 8, 10 and 11 are metacentric
and 3, 4 and 9 are submetacentric; while in A. zeteki
chromosomes 3 and 9 are metacentric and 11 is sub-
metacentric.

The fact that most bufonids exhibit no variation in
chromosome numbers is consistent with the general
opinion that chromosome evolution in frogs has been
much slower than in other vertebrates (Bush et al.,
1977). Subtle changes in chromosome morphology,
such as reported here, have been observed in related
genera of Bufonidae (Morescalchi and Gargiulo, 1968).
The differences in centromere position between the
chromosomes of A. zeteki and those of the specimens
studied by Barrera et al. suggests that karyotype evo-
lution in Atelopus has involved pericentric inversions.
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The highlighted section should read 22 chromosomes. Mistake reported by the author and corrected by the editor on February 11, 2003.




