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Leukazmia-inhibiting Properties and
L-Asparaginase Activity of Sera from Certain
South American Rodents

GUINEA pig serum is known to exert a striking inhibi-
tory effect on certain transplantable leuksemias of the
mouse and ratl. Suppression may be seen, not only with
long transplanted leukemias, but also with recently
derived spontaneous and radiation-induced leuksemias
(preceding communication). Other sera have been
tested, but none has shown unequivocal activity®2. The
only rodent other than the guinea pig, the serum of which
has been examined and found to be negative, is the rat?.
Up to the present time, however, no animal closely related
to the guinea pig has been studied.

For this reason, we have obtained a number of South
American rodents of the same sub-order, Hystricomorpha,
in order to test the activity of their serum against trans-
planted leukemias. In view of Broome’s contention
that this inhibition is mediated by the r-asparaginase
content of guinea pig serum?, we have also determined the
activity of this enzyme in each serum sample.

A mouse leukeemia recently induced by X-radiation in a
(C57BL/6xA)F | hybrid, EARAD]1, was selected for these
tests. Thisleukamia has been found to be highly sensitive
to suppression by guinea pig serum. Except in two
instances where the serum of the species tested was toxic,
1 ml. of serum was injected intravenously at the time of
subcutaneous inoculation of 1 x 10° leukeemia cells into
isogenic hosts. The two toxic sera, porcupine and capy-
bara, were injected subcutaneously in volumes of 1 ml. and
0-5 ml. respectively. Similar volumes of guinea pig serum
injected by the subcutaneous route have been found to
suppress the leukemia used in the work recorded here.
Under the conditions of these experiments, no adverse
effect whatsoever was observed after the injection of any
of these sera.

It can be seen from Table 1 that serum, from all mem-
bers of the super-family Cavioidea, with the exception of
the capybara, showed both protection against the leu-
keemic graft and L-asparaginase activity. The only serum
with L-asparaginase activity, but no protective action in
vivo, was the capybara specimen. However, from other
experiments in which amounts of guinea pig serum with
comparable L-asparaginase activity were injected sub-
cutaneously, protection by the capybara serum was not
to be expected. This relatively low level of activity of the
capybara serum may be related to the immaturity of our
specimen. The levels of L-asparaginase in the sera from
the paca and Patagonian hare approximated the values for
individual guinea pigs. Agoutiserum showed considerably
greater activity than guinea pig serum. In guinea pigs,
the highest value found was 169 units L-asparaginase/ml.:
the individual values for agoutis were 370, 480, 550, 583
and 720 units/ml.
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Serum specimens from Hystricomorpha other than the
Cavioidea were entirely devoid of both leukzmia-inhibi-
tory and L-asparaginase activities. The serum of another
more distantly related rodent, the hamster, was also
found to lack both properties.

The fact that serum from three distinct genera, other
than the guinea pig, possessed both r-asparaginase and
the property of inhibiting an experimental leukemia,
strengthens Broome’s conclusion that these two charac-
toristies are causally related®. From further experiments
with serial dilutions of serum, we have obtained evidence
that the same quantitative relationship exists between
leukeemia inhibition and L-asparaginase activity, irrespec-
tive of the source of the serum. )

Tt is also of interest that serum L-asparaginase activity
appears to be confined to one relatively small group of
rodents the classification of which into a single super-
family, Cavioidea, has hitherto depended on anatomical
similarities. This distinetive distribution of L-aspara-
ginase in serum provides an additional example of the
applicability of biochemical methods to the study of
phylogenetic relationships.
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Isolation of a Murine Leukamogenic
Virus P-LLV

TrE induction of lymphocytic leuksemia and other
morphologic forms of reticular neoplasms has been reported
in various strains of mice by cell-free agents isolated from
louksemic tissues or from long-transplanted neoplasms of
non-reticular origin!-?. Agents producing profound hema-

Table 1. LEUKAMIA-INHIBITORY PROPERTIES AND L-ASPARAGINASE ACTIVITY OF SERUM FROM A NUMBER OF SOUTH AMERICAN HYSTRICOMORPHS
Leukemia-inhibitory activity
Super-family Specimen* ) Survivors/mice Average survival time | L-Asparaginase act-
Treatment inoculated with of mice dying with ivity f of serum
with serum leuksemia leukeemia (days) (units/ml.)
Chinchilloidea Chinchilla (chinchilla) @ 1 ml.i.v. 0/4 18 <1
Hystricoidea Coendou (prehensile-tailed porcupine) ¢ 1 ml. s.c. 0/4 20 <1
Octodontoidea Myocastor (coypu or nutria) @ 1ml. i.v. 0/4 H 21 <1
Cavioidea Hydrochoerus (capybara) immature @ 0-5 ml. s.c. 0/4 i 20 32
Cavioidea Dolichotis (Patagonian hare or mara) 1mliv. 3/4 \ 26 113
Cavioidea Cavia (guinea pig) @ and & 1ml i.v. 4/4 all survived 115
(pooled serum) . (range 71-169§)
gavioigea %uniculus (paca (%r Sé)ottgd cavy) 3 } m}. iv. ﬂ i a}} survgve% 53%
avioidea asyprocta (agouti) @ and & mi. i,v. all survive:
: v (o ) (single @ serum) (range 370-7208)
‘E Controls—no serum 0/18 20

* A serum sample from one individual of each genus was examined, except in the case of the chinchilla (serum samples from 2 animals pooled), guinea pig
(individual serum samples from 14 animals) and agouti (individual serum samples from 5 animals). X

+ L-Asparaginase assay as described by Meister (ref. 4). One unit of L-asparaginase activity is defined as that guantity of enzyme releasing 1 x 10-°
moles of ammonia from L-asparagine per h, under conditions of maximum enzyme activity, at pH 85 in 0-1 M sodium tetraborate buffer.

1 Tests performed with (C57BLzA)F, @ mouse leukemia EARAD1 in isogenic hosts.

§ Range of values of different specimens tested.
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