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Studies in Leukemia: XI. Active Immunization of C3H x 101 Mice Against

Induction of Leukemia.*

(24302)

Bt P. Mapuros, STEVEN O. SCcHWARTZ AND HAROLD M. SCHOOLMAN
Dept. of Hematology, Hektoen Institute for Medical Research, Cook Co. Hospital, Chicago, IIl.

Our previous reports have described induc-
tion of leukemia in C3H mice by means of
cell-free brain filtrates(1). Experiments were
devised to study the possible immunologic
properties of cell-free brain filtrates exposed to
ultraviolet light. The present report gives
the results of experiments regarding active
immunization of mice against leukemia.

Materials and methods. C3H x 101 mice,
from 8 to 10 weeks old, served in the experi-
ments. The mice were obtained from Cum-
berland View Farms, Clinton, Tenn. Cell-
free brain filtrates (CFBF) were prepared by
method previously described(2). Tumor-cell
suspensions were prepared by grinding mesen-
teric tumor in ground glass tissue mill and
suspending the cells in a 0.9% solution of so-
dium chloride, buffered at pH 7.4, to a con-
centration of about 10° cells/cm®. Brains of
5 leukemic C3H x 101 mice were pooled;
1000 cc. of CFBF was prepared. A control
filtrate was similarly prepared with brains of
non-leukemic C3H x 101 mice. The filtrates
were stored for 48 hours at -15°C, then
thawed 24 hours at 4°C. After filtrates had
thawed, the non-leukemic CFBF was filtered

* These studies were aided by grants from Am.
Cancer and U. S. Public Health Service.

through a coarse and a fine glass-sintered fil-
ter; the leukemic CFBF was filtered through
the same filters. Samples of leukemic CFBF
taken before and after this filtration retained
their leukemogenic properties when later
tested. The filtrates were irradiated with
ultraviolet light (UVI) in a Spinco centri-
filmer irradiation machine at 1750 rpm at
full power and rate of flow of 200 ml/min-
ute.t When irradiation was accomplished, the
filtrates were stored in 5 ml and 10 ml vials
at —60°C until used. All experimental mice
were immunized with ultraviolet irradiated
cell-free brain filtrate (UVI-CFBF) by subcu-
taneous inoculations of 0.1, 0.25, and 0.5 cc at
48-hour intervals. The mice were challenged
10 days after last inoculation, by intraperito-
neal (IP) injection of 0.5 cc CFBF or tumor-
cell suspension prepared from leukemic C3H
x 101 mice. The mice were killed when they
appeared terminally ill and autopsies per-
formed. In mice described as positive, both
gross and microscopic data regarding leukemia
were similar to those described elsewhere(3)
for the Swiss strain. Ten C3H x 101 mice were

t Irradiation of filtrates was supervised by Dr.
A. M. Wolf and his staff at Michael Reese Research
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immunized with UVI leukemic CFBF and 10
with UVI non-leukemic CFBF. This experi-
ment was repeated with a different source of
leukemic CFBF for challenging. In addition,
2 groups of 10 C3H x 101 mice each, were
similarly immunized and challenged with tu-
mor-cell suspension.

Results. All animals that evidenced leu-
kemia did so from 2 to 4 weeks after chal-
lenging. For our purpose, mice that survived
20 weeks after having been challenged, were
considered negative. No negative animals
subsequently showed evidence of leukemia.

Table I summarizes the effect of immuniza-
tion with UVI leukemic CFBF when mice are
challenged with leukemic CFBF. The dif-
ferences between duplicate experiments are
not statistically important; therefore, they
are grouped together for final analysis. Pro-
tection afforded by immunization with UVI
leukemic CFBF is highly significant.

The results of active immunization with
UVI-CFBF when challenged with tumor cells
are summarized in Table II. Protection is
not afforded against a high concentration of
tumor cells.

Discussion. Under conditions of our ex-
periment, ultraviolet irradiated cell-free brain
filtrate (UVI-CFBF) actively immunizes mice

against the leukemogenic agent in leukemic -

CFBF. That this immunity is not a result of
a non-specific mouse brain effect is shown by
failure of UVI non-lenkemic CFBF to confer
any significant immunity. The incidence of
leukemia in this control group is similar to

TABLE 1. Effeet of Active Immunization on In-
duetion of Leukemia with Cell-Free Brain Filtrate.

No. leukemie

No. immunized

Immunized with Total
UVI non-leukemic CFBF 8/10 9/10 17/20
TUVI leukemie ” 2/9*% 1/10 3/19*
CFBF — Cell-free brain filtrate
UVI = Ultraviolet irradiated

Corrected CHI squareq, — 14.44%%%

* One mouse in this group died of trauma during
challenging inj. For statistical analysis, this ani-
mal was considered positive and the group restored
to 10 animals.
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TABLE II. Effect of Active Immunization on In-
duetion of Leukemia with Tumor Cell Suspension.

No. leukemie

Immunized with No. immunized

UVI non-leukemic CFBF 10/10
UVI leukemie ” 10/10
CFBF — Cell-free brain filtrate
UVI — Uliraviolet irradiated

that reported previously in non-immunized
C3H mice(1).

Immunity may not be absolute and may
represent only a prolonged latent period; how-
ever, in all positive animals, leukemia devel-
oped within 4 weeks of challenge whereas the
remaining animals survived over 20 weeks.
This suggests an absolute immunity at time
of challenge.

The failure of UVI-CFBF to protect against
tumor cells may be the function of several fac-
tors: (1) a possible quantitative relationship
of antibody level to the concentration of tu-
mor cells; (2) the inaccessibility of the active
agent in tumor cells to the antibody; (3) pos-
sible so-called autonomy of the established
tumor cells.

Summary. 1. Leukemic and non-leukemic
cell-free brain filtrates were irradiated with
ultraviolet light. C3H x 101 mice were ac-
tively immunized by subcutaneous inocula-
tions. 2. Active immunization with ultra-
violet irradiated leukemic cell-free brain fil-
trate gave significant protection against chal-
lenge of leukemic cell-free brain filtrate. 3.
Active immunization with ultraviolet irradi-
ated cell-free brain filtrates did not protect
against challenge of a high concentration of
tumor-cell suspension.
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