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Susceptibility of Old World Monkeys to
Yaba Virus

Bearcroft and Jamieson® reported an outbreak of a tumour
epidemic in the laboratories of the West African Council
for Medical Research in Yaba, Nigeria, among imported
rhosugs monkeys. Andrewes et al.»® showed that this
epidemic resulted from a virus of the pox group. Sproul
et al.t classified the tumour as a histiocytoma. Barlier,
we reported® that Asiatic monkeys (Macaca mulatia,
Macaca irus and Macaca speciosa) are susceptible
to the virus, and that a tumour doveloped, following
accidental inoculation, in a laboratory worker as well as
in five cancer patients. By contrast, African monkeys
(Cercopithecus aethiops, Cercopithecus aethiops pygerythrus,
Cercopithecus mona and Cercocebus fuliginosus) imported
from east and west equatorial Africa are resistant. The
hypothesis was advanced that this virus may be endemic
in certain areas of Africa and that most African monkeys
develop immunity at an early age.

As one approach to investigating this hypothesis, a
number of young monkeys from African speeies born in
our colony or in zoos in the United States were inoculated
subeutaneously with dilution series of Yaba virus sus-
pensions. Animals from the same speeies imported from
Africa were also inoculated. Fach virus suspension used
in this investigation was also inoculated into at least
two Macaca speciosa imported from Asia. “Takes” were
defined as production of lesions at least 0-5 cm in diameter
which persisted for at least 3 weeks, which showed charac-
teristie histological features® ® and, when homogenized and
injected subcutaneously into Macaca mulatta, produced
similar lesions.

Table 1
Takes/Xo. inoculated
Species African U.5. Asiatic
import born import
Sovoty mangabey (Cercocebus fuliginosus) 0/4 2/2
Vervet monkey (Cercopithecus aethiops
pygerythrus) ) 0/4 1/1
Anubis baboon (Lapio anubis) 0/3 1/1
Patas monkey (Erythrocebus patas) 0/1 imn
Stumptail macaque (Macaca speciosa) 1/1 10/10

Table 1 summarizes the results. All African monkeys
born in the United States and all Asiatic monkeys devel-
oped tumours with 10-2-10-* as the maximal effectivc
dilutions of the virus; none of the imported African
monkeys showed any reactions. These results seem to sup-
port the hypothesis that African monkeys acquire immu-
nity to Yaba virus in their natural habitat; resistance does
not seem to be species speeific. It must be kept in mind,
however, that in this investigation most of the monkeys
born in the United States were young (several months
beyond weaning), while most of the imported monkeys
appeared somewhat older, although their cxact age was
unknown. Another weakness of this experiment is the
small number of African monkeys born in the United
States which were available for investigation.

This work was supported by grants from the American
Cancer Socicty, the National Cancer Institute, National
Institutes of Health, U.S, Public Health Service, and the
United Hoalth Foundation of Western N.Y.

J. L. AMBRUS

H. V. STRANDSTROM
Roswell Park Memorial Institute and
State University of Noew York at Buffalo.

! Bearcroft, W, (i, C., and Jamieson, M. F., Natire, 182, 105 (1958).
* Andrewes, C. H., Allison, A. C., Armstrong, J. A., Bearcroft, (., Niven,

J. 8, ¥., and Pereira, H. G., dcta Unio Internat. contra Cancrum, 16,
760 (1959),

8 Niven, J. 8. F,, Avmstrong, J. A., Andrewes, C. H., Percira, H. G., and
Valentine, R. C., J. Path. Bact., 81, 1 (1961).

4 Sproul, B. B., Metzgar, R. 8., 'and Grace, jun., J. T., Cancer Res., 23, 671
(1963).

¢ Ambrus, J. F., Feltz, 5. T., Grace, jun., J. T., and Owens, ., N.C.I.
Monogr., No. 10, 447 (1963).

NATURE

AuUuGUST 20, 1966

VoL. 211

Electrophoretic Heterogeneity of Erythrocyte
and Leucocyte Glucose-6-phosphate
Dehydrogenase in Italians from Various
Ethnic Groups

PrEvIOUS investigations of drug-induced and fava bean-
induced haemolytic anaemia in subjects with a deficieney
of glucose-6-phosphate dehydrogenase (G-6-PD) have
demonstrated that they are similar both in their clinical
characteristics and in the mechanism of genetic trans-
mission of the enzyme defect. Nevertheless, a considerable
amount of evidence has accumulated to indicate that this
enzyme defect reflects heterogeneous genetic mechanisms
in various ethnic groups. It has been demonstrated
that the enzyme deficiency may be complete or inter-
mediate, that it may affect erythrocytes alone or involve
other tissues!-?, and that the enzyme protein may differ
in its characteristics in cells from subjects of different
ethnic groups®*-’—inecluding its electrophoretic behaviour.

These investigations were almost exclusively under-
taken with the erythrocyte enzyme. It is well known that
in affeeted Caucasian male subjects the leucoeyte (1-6-PD
is deficient while it is normal, or almost normal, in
Negro subjects of both sexes®®. The enzyme activity
is very low (rarely more than 2 per cent of the controls
and thus not suitable for assay) in the erythrocytes from
sensitive Sardinian subjects which we have extensively
studied®®-11, and wusually in sensitive Caucasian sub-
jects®3:12. Accordingly the leucocyte enzyme is especially
suitable for an investigation of the properties of the
mutant enzyme in this ethnic group.

In this investigation, a careful study has been made
of the properties of leucoeyte G-6-PD and a comparison
has been made with the erythrocyte enzyme of sensitive
subjects from several ethnic groups. The present research
is concerned with investigations of a group of twenty-nine
subjects from three Sardinian families, from a Siecilian
family and from a north Italian family, Our results
indicate alterations in electrophoretic patterns of leuco-
cyte G-6-PD from the sensitive subjeets, and hetero-
geneity in the characteristics of the enzyme among the
families from Sardinia, Sicily and north Italy.

The families studied were identified when the propositus
was admitted to hospital with a haemolytic erisis. The
propositi are: case Nos. 5, 11, 12 and 20 for a fava bean-
induced hacmolytic episode; case No. 24 for a rifocin-
induced haemolytic episode; case No. 29 for a pyramidone-
induced haemolytic crisis.

Crude samples of the enzymes were prepared as pre-
viously described!s. The modification of the Tsao toch-
niquett for descending starch-gel electrophoresis which we
used has alrcady been described's, as have the procedures
for the G-6-PD and 6-phosphogluconate dehydrogenase
(6-PCGD) assays used to determine the protein and haemo-
globin content!s.

Fig. 1 shows an example of the electrophoretic migra-
tion of erythrocyte (case Nos. 9 and 16) and of the leuco-
cyte (case Nos. 3, 12 and 24) G-6-PD from normal and
mutant subjects. Two bands were frequently present
in the preparations of the leucocyte enzyme, both for
male and female normal and mutant subjects. The
fastor moving band is more intensively stained and results
from G-6-PD activity, while the slower one is much less
apparent and can be attributed to 6-P-GD. We were able
to show that this slower band was in fact 6-P-GD and not
a -6-PD isoenzyme in the following ways: (1) The colour
was developed in the usual manner, the slice was then
carefully washed and the blue tetrazole stain devcloped
in the prescnce of 6-phosphogluconate as substrate. The
new stain appearcd in the same band as the slower com-
ponent and gave added intensity to the latter. (2) When
two symmotrieal gel slices wero separately stained for
(1-6-PD and for 6-P-GD, there was a perfect corres-
pondence between the 6-P-GD band and the slower
band which appearcd in the G-6-PD slice.
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