


Prevention of X-ray-induced Leukemia in Mice. I

weeks old, and received 550-800 r in a single dose. Cole and Ellis
(3) found syngeneic spleen homogenates to be protective in 10-11-
week-old mice, and ineffective in those 5 weeks of age. However,
the same authors reported homologous spleen ineffective, and it is
unlikely that they would have obtained better results with our

TABLE 5
DEMONSTRATIONOF THE FAILUREOF RLP TO PROTECT

AGAINSTLETHALACTIONOF X-RAY

TABLE 6
FAILUREOF SHEEP SPLEENEXTRACTSTO PROTECT

AGAINSTRAUSCHERLEUKEMIA

Experiment0A.

Swiss1.
cont.pre-1post-32.

cont.post-13.

cont.post-1post-54.

cont.post-1post-55.

cont.pre-1post-16.

cont.pre-17.

cont.pre-1post-10B.

C57BL''1.
cont.post-12.

cont.pre-1pos

t-103.
cont.pre-1post-14.

cont.post-15.

cont.post-16.

cont.post-17.

cont.post-1C.

C3H/eb1.
cont.post-12.

cont.post-13.

cont.post-14.

cont.post-1X-ray

dose(r)550550550550700700800550700700700550550550550550800800SexFFFFFFFM

+FFFFFMMMMFFN312930505030303030303030303048100303030303030303030303050502525252520202020202030305050Fraction

dead at
30days0.6770.4480.4000.4800.3000.4670.7670.4670.7330.8670.8000.9670.9671.0000.8750.9001.0001.0000.9670.4000.0000.9670.9330.9671.0000.9330.9000.9801.0000.7200.8800.8800.7600.3000.4000.3330.3670.1500.4501.0000.9671.0001.000Difference

from
control0.1290.2770.1800000.0330.4000.03400.0670.1000.1200.0330Pn.s.0.05<0.05n.s.n.s.n.s.n.s.0.005n.s.n.s.n.s.n.s.n.s.n.s.n.s.

SexMFTreatmentControlSpleenControlSpleenIf8888Leukemia
inci

dence at 50
days0.8751.0000.0250.875pn.

s."n.s.

0 Cont. = control; pre-1 = 1 injection prior to X-ray; post-3 â€¢
3 injections after X-ray; n.s. = not significant at the 5% level.

' 1-4 = C57BL/6; 5-7 = C57BL/10.

0 n.s., not significant.

heterologous, cell-free preparations. The results of Cole and Ellis,
as well as the antileukemic action of bone marrow demonstrated
by Kaplan et al. (13), are thought due to repopulation of damaged
marrow by normal cells. Many other experiments (cited in Ref.
2) left unanswered the question of whether protection was due to
repopulation or a humoral factor, although .some authors (7, 14)
undoubtedly had cell-free preparations. The experiments re
ported in this paper clearly show that sheep spleen extracts that
protect mice from X-irradiation-induced leukemia fail to prevent
death following exposure to single, large doses of X-ray. They ob
viously do not provide information about a possible RLP-like
action of the various reported antilethal factors. Correlations
between antilethal and antileukemic actions have been sought by
Davis et al. (4), using an approach quite different from ours.
These authors rescued LAFXmice from an LD,Â»of 880 rads by-

injection of syngeneic or allogeneic marrow, then followed the
survivors to death from leukemia or other causes. The mice given
injections of allogeneic marrow showed a higher incidence of
lymphocytic leukemia (not derived from a thymic lymphosar-
coma, however) than did those receiving syngeneic marrow. We
did not try similar experiments, as our primary aim has been iso
lation and characterization of RLP itself, and the number of
survivors of the sublethal experiments was too small to have pro
vided meaningful results.

The problem of the nature of the RLP factor and its mode of
action are under investigation. The action is not entirely non
specific, as is evident from the failure of some ammonium sulfate
fractions, heated materials, RNA (1, 2), and, as reported here,
bovine serum albumin, to exhibit protective activity. On the
other hand, the considerable protection afforded by bovine 7-
globulin may indicate that more than 1 protein possesses RLP-
like properties or that RLP is a 7-globulin. Experiments are in
progress with 7-globulin derived from sheep to test this point.
The 7-globulin is under test for RLP-like action, and active frac
tions of sheep spleen are being examined electrophoretically and
immunologically for 7-globulin content.

It is not yet known whether RLP is absolutely protective or
only delays the appearance of leukemia. Our chief concern has
been isolation and characterization of the protective factor. For
this purpose a 12-13-month observation period is most useful
(Kaplan and Brown (11) have shown that the increase in leu
kemia reaches a plateau after approximately a year). A small
group of RLP-treated BALB/C mice has survived well beyond
the year with no apparent increase in leukemia incidence of RLP-
treated over control mice, but these data are not conclusive. A
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definitive answer to this question will have to await work by
others, as our colony is being used to test the RLP content of
various fractions of sheep spleen extracts.

The amount of RLP in sheep spleen extracts can not yet be
stated. The more dilute extracts (10%) provided significant pro
tection in all but the second experiment of Table 2. In this case,
there was a high mortality due to nonspecific causes, which pro
duced a large standard error. The difference for males alone was
significant, while the ratio of leukemia incidence in treated mice
to leukemia incidence in control mice for females only is com
parable to that observed in other experiments.

We have directed some attention to the possible mode of
action of RLP. As several authors, among them Lieberman and
Kaplan (17) and Gross (8) have implicated a virus in the etiology
of X-ray-induced leukemia, it is conceivable that sheep spleen ex
tracts would exhibit antiviral activity. As a partial test of this
hypothesis, we have examined the activity of RLP in Rauscher
virus leukemia. The experiments (Table 6) failed to reveal any
antiviral activity. It would be wise to withhold judgment on this
point until others have tested the action of RLP against a variety
of virally induced leukemias.

Among the other possibilities considered was destruction of
thymic tissue by RLP. Histologie examination of the thymus of
surviving mice failed to reveal any obvious differences between
controls and those receiving RLP. However, this point is cur
rently under more intensive scrutiny. The protection afforded by
7-globulin suggests that RLP may assist in repair of an X-ray-
damaged system, and this too is under investigation. We do not
care to go beyond these speculations at present.
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