
Chromosome Complement: Differences between Equus 

caballus and Equus przewalskii, Poliakoff 

Abstract. The chromosome number of the domestic horse is 2n -= 64; different 
races have the same complement. The chromosomes of two Przewalski's horses 
(at Catskill Game Farm, New York), presumably ancestral wild horses from 
Mongolia, are identical: 2n =-- 66, with more acrocentric and fewer metacentric 
elements than the chromosomes of the domestic horse. This apparent difjerence 
in karyotype may help resolve the questions of "purity" in the relatively few 
remaining Przewalski's horses. Moreover, these findings are of interest in relation 
to the apparent fertility of hybrids between these species. 

We have been studying the chromo- 
some complement of several mamma- 
lian species which are known to hy- 
bridize, in order to learn more of the 
reason for the sterility of some of these 
hybrids. In the course of our studies, 
we learned that the chromosome num- 
ber and the "gross" appearance of these 
elements is similar in those species 
whose hybrids are apparently fertile 
(for example, among bears and in dogs 
crossed with coyotes). On the other 
hand, it appears that the sterility of 
the mule and hinny can be accounted 
for by the gross morphologic dissimi- 
larities between the karyotypes of their 
parental species, the horse and the 
donkey (1). Numerous descriptions of 
other hybrids in the horse family 
(2) have led us to a systematic study 
of the karyotypes of all available mem- 
bers of the genus Equus (3). The un- 

expected difference of the chromosome 
set of the descendants of the feral horse, 
Equus przewalskii, Poliakoff, from that 
of the domestic horse prompted this 
report. If confirmed, this finding could 
be of considerable interest in the char- 
acterization of this nearly extinct 
species. 

Przewalski's horse (Fig. 1) was in- 
troduced to various zoological gardens 
of the world at the turn of this century 
and has been bred by most of these 
institutions. The history of the existing 
animals has been reviewed comprehen- 
sively by Mohr (4) and the genealogy 
was brought up to date by Volf (5). 
The ancestry of the animals is im- 
portant. 

A large herd of pedigreed animals 
is kept at the Catskill Game Farm in 
New York. Four animals were immo- 
bilized by means of a Cap-Chur gun, 

Fig. 1. Adult male, Equus przewalskii, Poliakoff, photographed at Catskill Game Farm, 
New York. 
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with Anectine (succinyl choline chlo- 
ride). After shaving the skin, a small 
piece of tissue was taken from the 
ear and processed by a tissue culture 
method (6) until a sufficient number 
of metaphases displaying chromosomes 
was available for study. Only two ani- 
mals were studied successfully; cultures 
of the others were contaminated by 
fungi, a serious problem when material 
is obtained in this manner. Attempts to 
culture blood lymphocytes by conven- 
tional methods were unsuccessful. The 
animals were both males whose names 
and studbook numbers (4, 5) are as 
follows: Romeo, No. 253; Bertold, No. 
171. The results of chromosome studies 
of these two animals were identical. 
In No. 253 the cells had been trans- 
ferred twice after trypsinization and 
it was therefore deemed necessary to 
make a detailed study of primary 
growth of the fibrous tissue culture. 
This was undertaken exclusively in No. 
171 (Table 1). 

Table 1 shows that the two animals 
have a complement of 2n = 66. More- 
over, the karyotypes of these two speci- 
mens are identical (Fig. 1). This find- 
ing is in striking contrast to the diploid 
number of the domestic horse (1). 
Several studies have shown that in a 
variety of domesticated horses 2n- 64; 
in addition, in all studies on mules and 
hinnies this number has been indirectly 
confirmed by the finding of 2n - 63 
for these hybrids; in E. asinus, 2n = 62 
(1, 3). 

Enumeration of autosomal metacen- 
tric as opposed to acrocentric chromo- 
somes also reveals differences which 
follow the expectations. Thus, E. ca- 
ballus has 30 metacentric or submeta- 
centric autosomes and 32 acrocentric 
autosomes (Fig. 2). Equus przewalskii 
has 26 metacentric or submetacentric 
autosomes and 38 acrocentric auto- 
somes. In this study, all those elements 
in which a short arm is not clearly 
visible are counted as acrocentric (Fig. 
2). The sex chromosomes are essen- 
tially identical. Some autosomes are 
specifically identifiable and homologies 
are suggested; however, the arrange- 
ment in Fig. 2 must remain arbitrary 
until more numerous studies are made 
and workers in this field can arrange 
an acceptable karyotype useful for all 
Equidae. 

There has been much discussion con- 
cerning the "purity" of the presently 
extant Przewalski's horse (4), and 
Stecher (7) has presented morphologic 
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