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The lectin-binding component added to gel was studied in vivo as a potential therapeutic and 
preventive agent in experimental vaginal candidiasis. Laboratory studies demonstrated its 
antimycotic effect in relapsing vaginal candidiasis in mice.
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Studies of surface lactobacillus structures carried out 
in 2006-2008 showed that some lactobacillus species 
released a glycoprotein substances selectively reacting 
with concanavalin A, a natural lectin, into the culture 
fl uid [1,2]. In vitro experiments on vaginal epithelio-
cytes of clinically healthy women confi rmed the hy-
pothesis according to which the lectin-binding compo-
nent (LBC) of the lactobacillus cell wall shielded the 
receptor system of the eukaryotic cell and prevented 
or reduced signifi cantly adhesion of pathogenic and 
opportunistic fl ora to target cells [3,4].

We continued the studies of the modulatory effect 
of L. fermentum strain 90 TS-4 (21) LBC in vivo.

MATERIALS AND METHODS

Candidal vaginitis was induced in mice by the method 
developed at Department of Microbiology and Virol-
ogy of Medical Faculty of Peoples’ Friendship Uni-
versity of Russia [6].

The following microorganism strains were used. 
Yeast-like Candida albicans fungi were isolated from 

albino mouse vagina when testing animal’s vagina 
purity at the beginning of the study and identifi ed 
as C. albicans in Nikerson’s chromogenic medium 
(HiMedia). The fungi were cultured in Sabouraud’s 
commercial liquid and solid media (HiMedia). The 
culture was injected into the vagina in a concentra-
tion of 5 U.

Lactobacillus fermentum strain 90 TS-4 (21) was 
obtained from the collection of L. A. Tarasevich In-
stitute of Standardization and Control. The bacteria 
were cultured in commercial liquid and solid MRS 
(HiMedia). The culture was injected into the vagina 
in a concentration of 5 U.

The lectin-binding component was obtained by 
culturing L. fermentum strain 90 TS-4 (21) and puri-
fi ed from low-molecular components by ultrafi ltration 
on AMICON cells (200 ml) using Diafl o PM-20 mem-
branes and Millipore sterilizing membranes with 0.02 
μ pores [2]. Protein concentration in culture fl uid was 
measured by the method of Lowry [5]. The reactivity 
of culture fl uid components with concanavalin A was 
evaluated in annular precipitation test [2].

The LBC isolated from culture fl uid was intro-
duced in Hispagel in a concentration of 6 mg/ml and 
pH 6.0-6.5. The LBC was dissolved in calculated vol-
ume of pure water and mixed with Hispagel base, 
after which the system was mixed on an ECPOS-8100 
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turbomixer at 50-80 rpm until homogenous gel was 
obtained. The resultant gel was left until completion 
of the structure formation for 5-6 h.

Each animal was “standardized” by the ovulation 
cycle with Messalin (the animals were subcutaneously 
injected with 200 μl drug solution, 200 μl hormone/ml 
saline, for 5 days [6]).

Vaginal contamination was evaluated by collect-
ing lavage fl uid from the vaginal mucosa every other 
day throughout the experiment. Saline (25 μl) was 
pipetted through an individual tip into the vagina. The 
collected material was inoculated in Sabouraud’s solid 
nutrient medium (HiMedia), cultured for 24-48 h at 
37oC, and CFU were then counted [6].

The study was carried out on 6 groups of animals, 
10 per group. In group 1 the development of relapsing 
vaginal candidiasis (RVC) was prevented with LBC 
added to the gel. Group 2 mice served as controls 
for animals treated from RVC. In group 3 RVC was 
treated with LBC in gel in the same dose as in group 
1. Group 4 mice served as controls for evaluating the 
effects of gel on RVC. Group 5 mice were treated 
with LBC (6 mg/ml) in gel and the native culture of 
Lactobacillus fermentum strain 90 TS-4 (21) in a dose 
of 5 U. In group 6 mice, the treatment was carried out 
during the acute period of vaginal candidiasis (AVC) 
with LBC (6 mg/ml) added to the gel.

The protocol of the experiment is shown in Table 1.
The data were statistically processed using MS 

Offi ce Excel 2007 software.

RESULTS

Administration of 25 μl Hispagel with LBC on days 
39 and 42 of the experiment led to reduction of C. 
albicans contamination of the vaginal mucosa as soon 
as on day 48, while complete elimination of the fungus 
was recorded on day 56 (Fig. 1).

In group 4 mice receiving intravaginally Hispagel 
without LBC, the contamination of the mucosa with 
C. albicans decreased only on day 56, while complete 
elimination was recorded on day 62 (Fig. 2).

In order to prevent RVC, group 1 mice were in-
jected with 25 μl gel with LBC on days 35-38. The 
LBC introduced in the gel did not lead to statistically 
signifi cant prevention of the infection, but reduced 
vaginal mucosa contamination with C. albicans on day 
48 (Fig. 3). The results obtained in group 1 were lower 
in comparison with the results in group 3 treated with 
the gel with LBC.

Combined injection with LBC in gel and native 
culture of L. fermentum strain 90 TS-4 (21) in group 5 
led to a sharp increase in vaginal mucosa colonization 
by C. albicans on day 42 of the experiment. On day 48, 
the level of C. albicans CFU per ml decreased almost 
20-fold, reaching the level of C. albicans CFU per ml 
of lavage fl uid from the vaginal mucosa in group 3.

This result seemed to confi rm that the use of pro-
biotic preparations based on lactobacillus cultures du-
ring exacerbation of candidal infection can aggravate 
the course of vaginal candidiasis and enhance mucosal 

TABLE 1. Experiment Protocol

Day of the 
experiment

Manipulations
Group 

1
Group 

2
Group 

3
Group 

4
Group 

5
Group 

6

1-5 “Standardization” of animals 
by ovulation cycle [6]

+ + + + + +

1-5 Dysbacteriosis simulation [6] + + + + + +

8 Simulation of AVC [6] + + + + + +

8-32 Spontaneous cleansing 
of vaginal mucosa [6]

+ + + + + +

35-38 RVC simulation [6] + + + + + +

35-38 Prevention of RVC development by vaginal 
injection of gel with LBC (6 mg/ml)

+

39/42 Vaginal injection of gel with LBC (6 mg/ml) +

39/42 Vaginal injection of gel without LBC +

39/42 Vaginal injection of gel with LBC (6 mg/ml) 
and native lactobacillus culture

+

39/42 Vaginal injection of gel with LBC (6 mg/ml) 
for AVC treatment

+

45-68 Registration of vaginal mucosa cleansing + + + + + +
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Fig. 1. Therapeutic effect of LBC (6 mg/ml) introduced in Hispagel. Open bars: control; dark bars: gel treatment.

Fig. 2. Therapeutic effect of Hispagel with LBC (6 mg/ml) and Hispagel per se. Open bars: control; dark bars: Hispagel+LBC; cross-hatched 
bars: Hispagel without LBC.

Fig. 3. Preventive effect of LBC (6 mg/ml) in Hispagel on the development of RVC. Light bars: relapse prevention; dark bars: control; 
cross-hatched bars: Hispagel+LBC.

Bulletin of Experimental Biology and Medicine, Vol. 152, No. 1, November, 2011 IMMUNOLOGY AND MICROBIOLOGY



89

contamination in the terminal ecological niche. How-
ever, therapy with LBC in a concentration of 6 mg/ml 
reduced the effect developing after inoculation with 
native culture of L. fermentum strain 90 TS-4 (21).

The data indicate that the use of native lactobacil-
lus cultures is not effective in the treatment of AVC 
and RVC because of aggravation of the infectious pro-
cess (increase of mucosal contamination with yeast-
like C. albicans). Therapy for RCV with a combined 
preparation including lactobacillus culture and the lac-
tobacillus vital activity products (for example, LBC) 
can reduce the contamination of the vaginal mucosa 
with yeast-like C. albicans fungi due to shielding of 
the eukaryotic cell receptor system with LBC and in 
parallel with this enrich the niche with transitory lacto-
bacillus cultures and lead to subsequent accumulation 
of the host representatives of normal microfl ora.

The study was carried out within the framework 
of Federal Target Program “Research and Training 
Staff of Russia, 2009-2013”.
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