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Experimental and clinical data have evidenced the
perspective of the application of immunotherapy with
the use of vaccines prepared on the base of autologic
(in experiment � homologic) tumor cells (TC) and meta-
bolic products of B. subtilis AB-56 [1�3]. For promo-
tion of the antitumor effectiveness of those vaccines
and for standardization of their production, from the fil-
trate of the culture fluid (FCF) of B. subtilis the active
fractions possessing cytotoxic properties toward TC and
free from ballast compounds were isolated. It has been
shown that one of those fractions is presented by gly-
coproteid [4]. Earlier we have shown that upon inter-
action of B. subtilis AB-56 FCM with TC the heteroge-
neity of TC plasma membranes is increasing as well
as their immunogenecity [5, 6].

The present research was aimed on the compara-
tive study of the efficacy and immunogenecity of vac-
cines prepared from sarcoma-37 cells with the use of
FCF of B. subtilis AB-56 or glycoproteid isolated from
FCF (GP-FCF).
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of Â.subtilis ÀB-56; GP-H � glycoprotein isolated from
Â. megaterium H; TC � tumor cells.
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Antitumor activity of homologic vaccines prepared with the use of metabolic products of B. subtilis AB-56 were
studied on sarcoma-37 model. The relation of tumor growth dynamics in mice that received vaccine injections with
production of antibodies to homologic vaccine antigens was revealed. Those results may be used for production of
antitumor vaccines on the base of glycoproteid isolated from culture fluid of B. subtilis AB-56 and tumor cells, their
standartization and evaluation of their effectiveness.
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Íà ìîäåëè ñàðêîìû-37 èçó÷àëè ïðîòèâîîïóõîëåâóþ àêòèâíîñòü ãîìîëîãè÷íûõ âàêöèí, ïðèãîòîâëåííûõ ñ ïîìîùüþ
ïðîäóêòîâ æèçíåäåÿòåëüíîñòè B. subtilis AB-56. Îáíàðóæåíà ñâÿçü äèíàìèêè ðîñòà îïóõîëè ó ìûøåé, ïîëó÷àâøèõ
èíúåêöèè âàêöèííûõ ïðåïàðàòîâ, ñ ïðîäóêöèåé àíòèòåë ê ãîìîëîãè÷íûì àíòèãåíàì âàêöèí. Ðåçóëüòàòû
èññëåäîâàíèÿ  ÿâëÿþòñÿ îñíîâîé äëÿ ñîçäàíèÿ ïðîòèâîîïóõîëåâûõ âàêöèí íà îñíîâå ãëèêîïðîòåèäà, âûäåëåííîãî
èç êóëüòóðàëüíîé æèäêîñòè B. subtilis AB-56 è îïóõîëåâûõ êëåòîê, èõ ñòàíäàðòèçàöèè è îöåíêè èõ ýôôåêòèâíîñòè.
Êëþ÷åâûå ñëîâà: Â. subtilis AB-56, àóòîâàêöèíà, ïðîòèâîîïóõîëåâàÿ àêòèâíîñòü, ãëèêîïðîòåèä, Â. megaterium H,
ñàðêîìà 37.

MATERIALS AND METHODS
In experiment Balb/c male 2 monthes old mice

weighting 18�20 g obtained from vivarium of R.E. Kavet-
sky Institute of Experimental Pathology, Oncology and
Radiobiology NAS of Ukraine (Kyiv, Ukraine) were used.
Sarcoma-37 cells possessing low immunogenecity in
autologic system [7] were used as a model and were
transplanted subcutaneously (1 · 106 per animal). Vac-
cines were prepared on a base of homologic cells by
standard method [1] (TC + FCF of B. subtilis AB-56,
GP-FCF (10 µmg/ml) + TC of B. subtilis AB-56). On
the 2-nd day after tumor transplantation the treatment
of experimental animals began. Vaccine preparations
were administered triply (one injection per week) sub-
cutaneously in the dose 0.3 ml (0.5 mg of protein) per
animal. The control group of tumor-bearing animals re-
ceived FCF, GP-FCF, or glycoprotein, isolated from
Â. megaterium H culture medium (GP-H) [2, 7];
Â. megaterium H possesses properties of natural an-
tagonist of B. subtilis AB-56 [1, 8]. Antitumor effective-
ness of vaccines was evaluated by dynamics of tumor
growth and medium longevity of life (MLL) of experi-
mental animals. Modulation indexes (MI) were calculat-
ed with the use of equation:

     ( T VE (MLLE) �TMC(MLLC))
MI = _____________________ · 100 %,
            T VC (MLLC)
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where TVE � tumor volume (MLLE) in experimental
group;

TMC � tumor volume (MLLC) in control group.
 Serum activity against antigens of FCF + TC vac-

cine was determined by solid phase immuno enzyme
assay (SPIEA) according to [2]. SPIEA was carried out
in 96-well plates (Dynatech, USA). In preliminary ex-
periments by cross-titer of vaccine FCF + TC and an-
tiserum against it (the sera of rabbits immunized with
lyophilized vaccine preparation), sera of mice without
tumors and those which received injections of all stu-
died preparations, the antigen concentrations optimal
for sensibilization of solid phase were determined (50 µg
per well) as well as the appropriate titer of the used
sera. Peroxidase-labelled antibodies against immuno-
globulins of rabbit or mice (Amerscham, UK) were used
in dilution 1 : 2000; orthophenildiamin was used as a
substrate. The evaluation of the reaction intensity was
carried out by photometry with the use of ummunoen-
zyme analizator Titertek Multiskan (Finland) at the wave
length 492 nm.

RESULTS AND DISCUSSION
The results of determination of growth dynamics of

sarcoma-37 cells transplanted to the different groups
of mice have shown nearly equal effectiveness of
GP-FCF + TC vaccine in comparison with standard
FCF + TC vaccine  (Fig. 1, 2). Although on the 16-th
day more pronounced inhibition of tumor growth was
recorded in FCF + TC treated group (MI = �62% against
MI = �37,5% in GP-FCF + TC treated group), on the
24-th day in GP-FCF + TC treated group MI was �78%,
against MI = �49 in FCF + TC group. Such dynamics
was preserved till the end of experiment (80-th day).
It�s necessary to note that components of FCF and
GP-FCF were also able to inhibit tumor growth (on the
day 32 MI were �41 and �29%, respectively). In the
case when GP from Â. megaterium Í was used, up till
day 28 the stimulation of tumor growth was registered
(MI = 8%); later the partial tumor regression was ob-
served (on day 40 MI = �42%), which may be explained

by possible existence of similar antigenic determinants
in tumor cells and GP-H preparation [8].

 Analysis of MLL in experimental groups of animals
cured with antitumor vaccines (Table) demonstrated the
equal efficacy of GP-FCF + TC and FCF + TC vac-
cines (MI were +124, +117%, respectively).

The increase of MLL in the groups of animals cured
with FCF and GP-FCF preparations was registered,
too, but MI were significantly lower (+51.8% (p < 0.05)
and +58.8% (p > 0.05), respectively). It may be ex-
plained by non-specific adjuvant action of carbohy-
drate-containing biopolymers, according to our previ-
ous data [5].

Table. Medium longevity of life of sarcoma 37�bearing mice from different 
groups 

¹  Preparation Number 
of animals 

MLL, days t p MI for MLL, 
% 

1 FCF 9 50.1 + 7.3 2.56 < 0.05 + 51.8 
2 FCF + TC 9 71.5 + 12.4 3.06 < 0.01 + 116.7 
3 GP-FCF 8 52.4 + 7.8 2.01 > 0.05 + 58.8 
4 GP-FCF+ TC 8 74.0 + 11.9 3.39 < 0.01 + 124.2 
5 GP-Í 10 44.0 + 12 1.69 > 0.05 + 29.4 
6 Control 10 33.0 + 2.2     
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Fig. 1. Growth dynamics of sarcoma-37 in the studied groups of
experimental animals
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Fig. 2. Modulation index of the tumor volume in the studied groups
of experimental animals
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Fig. 3. Medium values of sera activity in IEA toward vaccine an-
tigens
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So one may suppose that GP-FCF-based vaccine
promotes antitumor resistance of animals in the way as
FCF-autologic vaccine does. In comparison with FCF
of Â.subtilis ÀB-56 GP-FCF + TC vaccine preparation
contains smaller amount of ballast components. The
results of immunoenzyme assay are presented on Fig. 3.
In the control group of tumor-bearing animals that re-
ceived the injections of physiologic solution of sodium
cloride the activity of the sera toward vaccine antigens
was significant only on the day 24 (optical density (OD)
is 2-fold higher that OD of the samples in control group
without tumors). On the later stages of tumor growth the
antibodies level is decreasing (data are not significant).

In the group that received GP-H injections the se-
rum activity was high beginning from 12-th day (OD =
0.302), continued to raise till day 24 (ÎD = 0.458) and
then tended to decrease. Possibly, that effect may be
caused by antigenic similarity between GP-H and blas-
toma cells [8]. In the groups which were cured by FCF
and GP-FCF injections only light increase in the sera
activity was observed; only at the 28-th day the OD
reached significant values (0.311 and 0.243, respec-
tively) with the next slow decrease. This effect may be
explained by adjuvant activity of those compounds [5].

In the groups which received FCF + TC and
GP-FCF + TC vaccines the increase of the OD was
significant from 12-th till 24-th day (on the day 24 was
0.558 and 0.445, respectively). Upon stabilization of
tumor growth at the days 28�32, the sera activity was
relatively high, but later (36�40 days) tend to decrease;
anyhow it�s OD was 2.5�fold higher than OD of the sera
of the intact animals.

In conclusion, our results point to the possibility of
production of effective antitumor vaccine on the base of
glycoprotein from culture medium filtrate of B. subtilis
AB-56 and autologic tumor cells. The results of the study

of the sera activity pointed to the possibility of IEA appli-
cation for evaluation of effectiveness of antitumor vac-
cines, especially on early stages of vaccination.
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