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Chromosomes of Monkeys and Men

CuromosoME numbers have been recorded in very
few species of primates. All observations have been
on the male, the heterozygous sex. The following
are the more serious references :

OLD WORLD PRIMATES
Homo sapiens European and Negro 48 Tainter?, Koller?,

La Cour®, Hsu'.

Japanese 47 Oguma’.
Pan calvus Chimpanzee ¢. 48 Yeager et al.®
Macacus mulatia Rhesus macaque 48 Painter”
NrEw WORLD MONKEY
(febus sp. Capuchin monkey 54 Dainfer?.

Recent developments of technique, however, enable
us to count the numbers and describe the forms of
mammalian chromosomes with the same ease and
accuracy as has long been possible for grasshoppers
and newts. We have therefore examined all the
species of primates available to us. The following
are our counts (Figs. 1-4):

}as

Homeo sapiens
}42

European, bene marrow (Fig. 1)
Indian, testis
Papio papio, Guinea baboon, testis (Fig. 2)
Macacus nemestring, pigtailed monkey, testis (Fig. 3)
Macacus mulatta, Rhesus macaque, testis (Fig. 4)

The chromosomes of man and monkeys are gener-
ally not unlike. In the spermatogonia illustrated
they are, of course, more contracted than in the pre-
myelocytes of the bone marrow. With regard to the
individual chromosomes we agree with Koller (who
has studied meiosis), and with La Cour and Hsu, that
in man X is a medium-sized chromosome and Y one
of the smallest, although not individually recognizable
at mitosis.

The three species of monkey are alike in two
respects in which they differ from man. First, they
lack the pair with median centromeres which is the
largest pair in the human complement. Secondly, they
have a ¥ chromosome which is much smaller than the
human Y. It is also much smaller than any other
chromosome in their own complements and is therefore
at once and always recognizable at mitosis (Figs. 2—4).

Since almost the whole of the Y in man can be
accounted a pairing segment exchangeable between
X and Y, all three monkeys must have a much
shorter length of X-Y exchangeable genes than man.
The difference between man and monkey should
show at meiosis, of which an account will be published
later. The similarity between the monkeys, on the
other hand, should be seen in their capacity for
hybridization. A cross has in fact been made between
Papio sphinx @ and Macacus mulatta &, and offspring
have been raised in captivity.

These observations indicate that, apart from
Painter’s study of man, the earlier accounts based
on sectioned material are not to be relied upon. They
especially lead us to reject Oguma’s claim of an
unpaired X chromosome in the human male. The
Y chromosome is obvious and characteristic in all
our four species as it has been in all other mammals
studied. Its absence, which would require an innova-
tion in the centromere of the unpaired X, has never
been established in any vertebrate.

Finally, our obsgervations show, what has not so
far been clear, that chromosome form and number
are unstable in the primates. Both sex chromosomes
and autosomes can be used to test relationships of
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Tig. 1. Bone marrow, pre-inyelocyte, man (x ¢. 2,140)

Figs. 2-4. Spermatogonium of monkeys. (Fig. 2, x 1,844 ; Figs.
3 and 4, x ¢. 2,140)
All acetic alcohol Feulgen squashes. Note : the small ¥ chromo-
some is at 5 o’clock in Fig. 2 ; ‘}’3?.““2’1 in Fig. 3; and at 7 o’clock
in Fig. -

descent. With this regard we should like to repeat
the opinion® that the chromosomes of the great apes
should be studied before these species die out alto-
gether. In order to facilitate this we must mention
that our technique is a slight modification of that
described by Sachs?-1°, Anyone who is able to obtain
fresh monkey testis material should fix it in fresh
1 : 3 acetic alcohol and keep it, after twelve hours, at
0° C. Feulgen squash preparations should, however,
be made as soon as possible (after twelve hours). Fixa-
tions may be sent by airmail to Dr. A. Haque, Botany
Department, University of Dacca, East Pakistan.

We wish to thank the following for material and
for their very kind help: Prof. S. Zuckerman, Dr.
A. P. D. Thomson and Dr. P. Eckstein, of the Birm-
ingham School of Medicine, for the baboon and
macaque ; Prof. E. G. T. Liddell, Dr. P. Glees and
Dr. J. Cole, of the Oxford Department of Physiology,
for the pigtailed monkey ; and Dr. M. A. Nomani,
of King Edward Hospital, Benares, India, for the
humean testis fixation.

C. D. DARLINGTON
AsHRAFUL HAQUE
Botany Department,
University of Oxford. Dec. 1.
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