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SENSITIVITY OF BALB/c AND WR MICE TO THE IMMUNOSUP-
PRESSANT ACTION OF CYCLOPHOSPHAMIDE AND THIOPHOSPHAMIDE

Kim Nam Ir, L. Yu. Telegin, UDC 616.277.3.065:612.017.1
L. A, Pevnitskii, and A. M. Malashenko
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Previously [1] the writers found significant interlinear differences in sensitivity of
mice to the immunosuppressant action of cyclophosphamide (CP) and thiophosphamide (thiotepa)
in vivo. Tt was shown that the degree of sensitivity of mice of different lines to the im-
munosuppressant action of the compound is maintained whatever immunosuppressant is used.

The aim of this investigation was to determine how universal this phenomenon really is.
The basis for the investigation consisted of previous findings indicating that WR/Y mice are
highly sensitive to the mutagenic action of thiotepa [3] but relatively resistant to the
mutagenic action of CP [2]., It was interesting to discover whether this rule also applies
to the immunosuppressant action of these compounds.

EXPERIMENTAL METHOD

Male BALB/cIYsto and WR/Y mice (black mice) weighing 22-25 g were used., The immuro-
suppressants used wereCP (as the Soviet preparation cyclophosphan) and thiotepa (synthesized’
at the S. Ordzhonikidze All-Union Pharmaceutical Chemical Institute), Sheep red blood
cells (SRBC) were used as antigen. The mice were immunized intravenously with SRBC in a
dose of 5 x 10° cells, after which the immunosuppressant was injected intraperitoneally, The
interval between injection of antigen and compound was 24 h in the case of CP, but thiotepa
was injected immediately after immunization. The number of antibody-formingcells (AFC) in
the mouse spleen was determined by Jernme's method {6] 4 days after injection of the antigen.
Animals not receiving immunosuppressant treatment served as the control. The results were
expressed in percentages of the control and were subjected to statistical analysis by Student's
test. Differences were considered to be significant at the P = 0.05 level.

EXPERIMENTAL RESULTS

Values obtained for relative immunosuppression of WR mice by the use of CP {Table 1}
and thiotepa (Table 2) were compared with those obtained for BALB/c mice which, as previcus
investigations [1] showed, were highly resistant to the immunosuppressant action of these
compounds.

It will be clear from Table 1 that the sensitivity of WR and BALB/c mice to the immuno-
suppressant action of CP was virtually equal, whereas WR mice were significantly more sensi-
tive to the immunosuppressant action of thiotepa than BALB/c mice (Table 2). Interlinear
differences were discovered when maximal and intermediate doses of the compound were used.

Institute of Medical Genetics, Academy of Medical Sciences of the USSR, Moscow. Research
Laboratory of Experimental Biological Models, Academy of Medical Sciences of the USSR, Svetlye
Gory, Moscow Region. Translated from Byulleten' Eksperimental'moi Biologii i Meditsiny, Vol.
97, No. 5, pp. 598-600, May, 1984. Original article submitted October 18, 1983.
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Just as during investigation of the mutagenic action of CP and thiotepa, WR mice were
thus relatively resistant to the immunosuppressant action of CP and highly sensitive to the
action of thiotepa. It can be postulated on the basis of these results that a parallel may
exist between the mutagenic and immunosuppressant action of these compounds. This view is
supported also by data in the literature. In particular, it has been shown [1, 4] that DBA/
2 mice are more sensitive to the immunosuppressant action of CP im vive than mice of the
highly resistant BALB/c line. The same relations between mice of these lines were found in
a study of induction of sister chromatid exchanges i v4vo in bone marrow cells [5] by means
of CP.

The differences thus revealed in the response of WR mice to the immunosuppressant action
of CP and thiotepa can thus perhaps be atributed both to differences in the pharmacodynamics
of these compounds in WR mice and to the character of interaction of immunocompetent target
cells with immunosuppressants.
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Murine mammary tumor virus (MMTV) is an agent which produces a high percentage of spon-
taneous mammary gland carcinomas under natural conditions and in mice of laboratory strains.
Expression of exogenous MMIV in mice of many strains is accompanied by the appearance of a
malignant neoplasmin the mammary gland when the titer of antibodies against MMIV proteins is
raised in the animal's serum [8]. Expression of antigens immunologically related to MMTV
has beenlestablished in breast cancer patients [3, 5] in the tumor cells; antibodies react-
ing specifically with MMIV proteins have been found in the serum of various groups of normal
subjects and cancer patients [1] and sequences with high homology with the genome of this
virus have been found in the human genome [2]. However, the results so far are somewhat
contradictory and do not reflect unambiguously a strict association between expression of
MMIV-related antigens (or antibodies to them) with the appearance of a neoplastic process
in the mammary gland [8].

In the investigation described below, highlysensitive immunologic methods were used to
determine whether the malignant process in the mammary gland is accompanied by a humoral
response to MMIV-related antigens, and to establish at what level these antigens are ex-
pressed normally and in neoplasms in other situations.
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