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The effect of combined administration of cyclophosphamide and Freund's complete adjuvant
was studied in experiments on C57BL/ mice with a transplanted leukemia~hemocytoblas-
tosis of the Puyman strain. The maximum therapeutic effect, shown by an increase in the
mean life span of the mice from 11.7 days in the control to 106.4 days, and survival of 42.9%
of the animals for more than 180 days was obtained when cyclophosphamide was given as a
single dose of 250 mg/kg body weight on the 3rd day after transplantation of the leukemia
with subsequent (7 days later) injection of Freund's adjuvant (and also after two such courses
of treatment).

During recent years methods of chemotherapy of malignant tumors combined with activation of the
immune forces of the tumor carrier by means of adjuvants or of bacterial preparations possessing adjuvant
action have been intensively studied and developed [3, 7, 9, 11].

The object of the present investigation was to study the effectiveness of treatment of a transplantable
mouse leukemia-hemocytoblastosis of Puyman's strain La by cyclophosphamide (CP) in conjunction with
Freund's complete adjuvant (FCA),

EXPERIMENTAL METHOD

Experiments were carried out on 210 C57BL/6 mice with transplantable leukemia-hemocytoblastosis.
The animals were divided into groups with 20-30 mice in each group. CP was injected intraperitoneally on
the 3rd day after transplantation of the leukemia in a dose of 250 mg/kg, once or twice at an interval of 17
days, alone or in various combinations with FCA,

The FCA (Difco, USA) was injected intraperitoneally ina dose of 0.1 ml per mouse daily either 3 days
after transplantation of the leukemia, simultaneously with CP or 7 days after it. The animals of one group,
after the first course of treatment which included injection of CP on the 3rd day after transplantation ofthe
leukemia, followed 7 days later by injection of FCA, received a second course of treatment after 10 days.

In the course of the experiment the life span and survival rate of the animals were studied, and mac~
roscopic and microscopic investigations were made (the mice were autopsied, and impressions of the bone
marrow, liver, and spleen were studied), The numerical results were analyzed by statistical methods [4].
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TABLE 1. Effect of Treatment of Mice with Trangplantable Leukemia~-
Hemocytoblastosis of Puyman's Strain La by Combined Administration of

FCA and CP
Mean life span of mice | Number of mice
Scheme of treatment in days in % surviving until P
180th day (in %)
Control 11.7 100 0 -
FCA (3 10.9 93.2 0 -
CP (3 37.3 318.8 0 -
CP (3and 20) 61.5 525.6 13.9 0.02
CP (3 + FCA (3) 49.4 422.2 13.2 0.02
CP (3 + FCA (10 93.9 802.5 42.9 0.001
CP (3 and 20) + FCA (10 and 27 106.4 9094 30.0 0.02

Note. Days after transplantation of leukemia are given in parentheses.

EXPERIMENTAL RESULTS

As Table 1 shows, injection of CP into mice in a dose of 250 mg/kg on the 3rd day after transplanta-
tion of the leukemia led to an increase in the mean life span of the animals to 37.3 days (compared with a
mean life span of the control mice of 11.7 days).

A second injection of the same dose of the compound 17 days after the first increased the mean life
span of the mice to 61.5 days, and 13.9% of the mice in this group survived longer than 180 days.

The optimum single therapeutic dose of CP for the treatment of transplantable mouse hemocytoblas-
tosis is 250 mg/kg body weight [1, 8]. This dose of the compound considerably depresses the leukemic
process and considerably increases the life span of the mice (by 2-3 times) compared with untreated
mice (control).

In the present experiments, although CP caused a lasting inhibition of the leukemia, it did not prevent
recurrence of the disease, and this caused the death of most mice in these groups. In addition like most
antitumor preparations, as well as inhibiting growth of the tumor, CP also depresses immunity. Investi-
gations [6, 10] have shown that CP can give rise to the development of tolerance in animals to foreign
antigen and can prolong the viability of an allogeneic skin graft.

The immunodepressive action of CP probably also facilitated to some degree the recurrence of leu-
kemia in the present experiments.

Investigations [9, 11] have shown that the therapeutic effect of the medical treatment of leukemia can
be significantly increased by stimulation of nonspecific immunity by means of various adjuvants,

In the present experiments, to stimulate the immune reactions of animals receiving CP, FCA was
used. It had to be remembered that FCA, under certain conditions, can stimulate growth of virus tumors
and leukemia {2, 5].

As Table 1 shows, FCA injected on the 3rd day after transplantation of the leukemia had no therapeu-
tic effect. In the series in which FCA was injected simultaneously with CP on the 3rd day after transplant-
ation of the leukemia, the mean life span of the animals exceeded by 12 days (103.4% the mean life span of
the mice receiving CP alone at the same times and in the same doses. In this group 13.2% of the animals
survived more than 6 months without visible evidence of leukemia.

The maximum therapeutic effect was obtained when FCA was injected on the 7th day after injection
of CP as a single dose. The number of animals surviving more than 180 days in this group without evi-
dence of leukemia was 42.9% and the mean life span reached 93.9 days (an increase of 802.5% over the
control) .

Repetition of the same course of treatment after 10 days led to an increase in the mean life span of
the animals by 909.4% over the control, and 30% of the mice survived. Treatment of the mice was accom-
panied by a decrease in the resistance of the animals to intercurrent infection, which was the cause of the
low survival rate of the animals.
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The results of postmortem examination of the animals from the various groups which died showed
that the main cause of death during the 1st month of observation was the toxic action of CP.

A microscopic study of impressions of the spleen, liver, and bone marrow of the treated mice re-
vealed solitary groups of leukemic cells against the background of severe aplasia of the hematopoietic tissue.

In half of the animals which died during the 2nd month of observation, definite signs of recurrence of
the leukemia were observed, In the rest of the animals, pneumonia, enterocolitis, and other evidence of
intercurrent infection were found. Intercurrent infection was the main cause of death of the mice in the
later period up to the 180th day (i.e., until the time which can be taken as indicating virtual cure from the
leukemia).

The results thus show that the use of CP in conjunction with FCA gives a marked therapeutic effect,
under certain conditions, when transplantable leukemia-hemocytoblastosis of mice is used as the model.

The question of the mechanism of this effect requires special study by immunological methods. It
may be supposed that administration of the adjuvant at a time when the antitumor action of the CP is at its
maximum compensates for the immunodepressive action of the chemotherapeutic preparation and stimu-
lates the development of the specific immune response.
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