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Preclinical Study of Proproten-100 for Mutagenicity
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Experiments on CBA/Calac mice showed that single and course administration of propro-
ten-100 did not increase the percent of abnormal metaphases in red bone marrow cells and
produced no genotoxic effects in Drosophila melanogaster wing cells in the test of somatic

mosaicism.
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The studies of ultralow doses of antibodies to neuro-
specific S-100 protein led us to a creation of a new
preparation for the treatment of abstinent syndrome,
proproten-100 [1,5]. This preparation is now approved
for clinical application by Federal Agency for Health
Care and Social Development [6].

Here we studied the cytogenetic effects of pro-
proten-100 in two tests obligatory at the first stage
of preclinical study of drugs and recommended by
Pharmacological Committee of the Russian Federation
for evaluation of mutagenic properties of pharmaco-
logical drugs [2]: counting of chromosome aberration
(CA) in mouse red bone marrow cells (RBM) and
gene mutations in the somatic mosaicism test system
on Drosophila melanogaster wing cells.

MATERIALS AND METHODS

The effect of single and course treatment with propro-
ten-100 was studied on 39 CBA/CaLac mice weighing
18-22 g (Rassvet nursery) maintained in accordance
with European Convention for the protection of ver-
tebrate animals used for experimental and other scien-
tific purposes (Strasburg, 1986) and Order of Ministry
of Health of USSR No. 1179, October 10, 1983).

In series I, proproten-100 (antibodies to S-100
protein in a homeopathic dilution C, ) was adminis-
tered intragastrically to male mice in a single dose of
0.5 ml per 20 g body weight. In series II, the prepa-
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ration was administered intragastrically to male and
female mice in a dose of 0.5 ml per 20 g body weight
daily for 5 days. RBM cells were fixed 24 h after the
last dose. The mice comprising the reference groups
received distilled water (negative control) in a volume
of 0.25 ml per 10 g body weight. Cyclophosphamide
(single dose of 20 mg/kg, '/, LD,)) exhibiting cyto-
genetic activity was administered intraperitoneally as
the positive control. For accumulation of metaphases,
colchicine (0.025%, 0.01 ml per 1 g body weight) was
injected intraperitoneally 1.5 h before the end of expo-
sure (24 h). RBM cell preparations were prepared by
the modified Ford method [4] and stained with azure
IT and eosin for 30 min.

In all groups, 50-100 metaphases from each ani-
mal were analyzed. Round unbroken cells with good
chromosome spreading without overlapping and with
module number (40) were selected for the analysis.
The number of damaged cells and the number of CA
per 100 RBM cells were determined. Among structural
abnormalities, single fragments and exchanges were
recorded. During statistical processing, the reliability
of differences was evaluated using Student’s 7 test.

For the analysis of somatic mosaicism, 10 virgin
female drosophila flies (mwh/mwh) were placed to-
gether with fir’/TMZ males in tubes containing stan-
dard nutrient medium. After 60-62 h the parents were
separated and proproten-100 was added to the tubes
in a volume of 500 pl per 2 ml medium. The off-
spring flies were examined starting from days 9-10 of
the experiment, the mice with genotype mwh+/+fir?
were selected and fixed in ethyl alcohol. Microscopic
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TABLE 1. Effect of Proproten-100 on the Incidence of CA in RBM Cells of Male CBA/CalLac Mice (M+m)

Parameter Control (n=550)
Number of CA, % 1.29+0.57
including:
single fragments 1.29+0.57
exchanges 0
Cells with multiple aberrations 0
Percent of aberrant cells 1.29+0.57

Cyclophosphamide (n=580) Proproten-100 (n=400)
35.57+6.72* 0.75+0.48**
32.07+5.8* 0.75%£0.48**
3.50+1.34 0

1.00+0.52 0
21.33+4.10* 0.75%0.48**

Note. p<0.05 compared to: *control, **cyclophosphamide.

preparations of the wings of these flies were prepared
in the Fore fluid. Both sides of the wing consisting of
cell monolayers were examined under a microscope at
x400. Mutant spots were classified as follows: spots
containing 1-2 cells (mwh or flr), large solitary spots
consisting of 3 and more cells (mwh or fIr), and double
spots consisting of neighboring mwh u fir cell clones.
The incidence of each type of spots was analyzed
separately [3].

During statistical processing, the reliability of dif-
ferences was evaluated using x> test [7].

RESULTS

Under the effect of cyclophosphamide, the number of
cells with CA in 580 analyzed metaphase plates consid-
erably increased compared to the control (Table 1). The
total number of CA increased to 35.57+6.72%, primar-
ily due to single fragments and exchanges (Table 1).

In mice receiving proproten-100, CA were less
incident and were primarily presented by single frag-
ments. The number of abnormal metaphases remained
at the control level. The number of CA (single frag-
ments and exhanges) was considerably lower than du-
ring cyclophosphamide treatment (Table 1).

In male mice receiving course treatment with
proproten-100, the incidence of CA after 24 h was
0.75+£0.48% (in 500 metaphases) and they were pre-
sented by single fragments, which corresponded to
the control level. In female mice receiving propro-
ten-100, the corresponding parameter was 1.50+0.50%
(in 350 metaphases). CA were presented by single
fragments.

Thus, single and course intragastric administra-
tion of proproten-100 did not increase the number of
abnormal metaphases in mouse RBM cells.

In the test of somatic mosaicism, the number of
mutant spots decreased under the effect of propro-
ten-100 to 1 per wing (vs. 1.9 in the control), which at-
tested to the absence of genotoxicity of proproten-100
for drosophila (Table 2).

TABLE 2. Somatic Mosaicism (mwh/flr Markers) on the Wing
of Drosophila melanogaster (per 100 Cells)

Parameter Control Proproten-100

Mutant spots 57 30
including:

single 35 21

large 19

double 3
Incidence of induction, 10—° 1.9 1.0
X2 8.39 —

These findings suggest that single and course in-
tragastric administration of proproten-100 does not
increase the incidence of cytogenetic disturbances in
RBM cells of CBA/Calac mice. The preparation ex-
hibits no genetic toxicity and even decreases spontane-
ous level of mutations and recombinations on the wing
of Drosophila melanogaster.

REFERENCES

1. A.G. Gofman, I. N. Pyatnickaya, Yu. V. Valentik, et al., Byull.
Eksp. Biol. Med., Suppl. 1, 86-90 (2003).

2. A.D. Durnev, Yu. A. Revazova, O. L. Verstakova, et al., Man-
ual on Experimental (Preclinical) Testing of New Pharmaco-
logical Agents [in Russian], Moscow (2005).

3. L. P. Zakharenko and 1. K. Zakharov, Genetika, 32, No. 6,
755-758 (1996).

4. V.N. Orlov, G. A. Chudinovskaya, and E. P. Kryukova, Analy-
sis of Chromosome Sets in Mammals [in Russian], Moscow
(1976).

5. M. B. Shtark, O. I. Epshtein, and T. M. Vorob’eva, et al.,
Narkologiya, No. 3,9 (2002).

6. O. L. Epshtein, M. B. Shtark, A. M. Dygai, et al., Pharmacol-
ogy of Ultralow Doses of Antibodies to Endogenous Regula-
tors of Functions [in Russian], Moscow (2005).

7. H. Frei and F. E. Wurgler, Mutat. Res. 203, No. 4, 297-308
(1988).



