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In recent years, Lactobacillus species isolated from human vagina received
attention due to their probiotic properties. The vagina of healthy women is atypical
balanced ecosystem in which lactobacilli represent major microflora and confer
protection of the host. This microbia flora plays an important role in regular
vaginal function and support host defence from attack by pathogens. In the present
experiment vaginal microflora were isolated and were identified on the basis of
different phenotypic and biochemica characteristics, pure cultures of organisms
obtained and of these Lactobacillus spp were subcultured and used for different
experiments. The culture filtrates of Lactobacillus grown under different pH and
temperature conditions were isolated. The antimicrobial activity of culture filtrate
of lactobacilli was tested against Staphylococcus aureus & E. coli by standard
methods. It has been found that lactic acid bacteria (LAB) cultures isolated from
human vagina show good antagonistic activity against both Gram positive and
Gram negative organisms. The highest growth of Vaginal Lactobacilli is observed
at 35°C and highest antimicrobial activity at heatshock treatment.

I ntroduction

Lactobacillus and other Lactic Acid Bacteria
(LAB) are known for producing bactericidal
substance called bacteriocin. Bacteriocins
are ribosomally synthesized antimicrobial
peptides and bactericidal proteinaceous
molecule produced by bacteria. Apart from
it, the lactic acid produced by them also
possesses antimicrobial property and it helps
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in maintaining the pH within 3.5-45
thereby not alowing a conducive
environment for the growth of the
pathogenic microbes. Production of H,O, by
Lactobacillus spp. may be a non-specific
antimicrobial defense mechanism of the
normal vagina ecosystem. H,O, inhibits
both Gram-positive and Gram-negative
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organisms. Instead of the norma
predominance of Lactobacillus  spp,
increased numbers of organisms such as
Gardnerella  vaginalis, E.coli, and
Mycoplasma hominis are found in the vagina
of women with bacteria vaginosis (BV).

M aterialsand M ethods

In the present paper, Lactobacillus species
were isolated from vaginal swab of females
of reproductive age. The antimicrobial
activity of culture filtrate of Lactobacilli was
tested against Staphylococcus aureus & E.
coli by standard method. The culture
filtrates of Lactobacillus grown under
different pH and temperature conditions
were isolated and the same was also tested
against potential bacterial pathogens. In the
present paper, the effect of culture filtrates
of Lactobacillus ~ which  contained
bacteriocin, organic acid and Hydrogen
peroxide (H2O,) was compared with the
effect of bacteriocin independent of other
factors (H2O, and lactic acid) as far as
practicable. The paper simulates certain
vagina conditions for in vitro study of
antimicrobial efficacy of Lactobacillus
based suppository for vagina application.
For checking the viability, the lactobacilli
loaded suppositories were incubated
overnight in MRS media. The formulations
were tested under in vitro conditions on E.
coli, taken asamodel causative organism.

Vagina samples were obtained by streaking
vagina swab on MRS agar. Women were
premenopausal, non menstruating and of
25-40 year age group. Samples were taken
from the posterior zone of the fornix of the
vagina. After 48 hrs of growth on solid
medium, the bacteria were then inoculated
in MRS Broth. The isolates were identified
on the basis of different phenotypic and
biochemical characteristics pure cultures of
organisms  identified and of this
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Lactobacillus spp were subcultured and used
for different experiments. The antimicrobial
activity of culture filtrate of lactobacilli was
tested against Staphylococcus aureus & E.
coli by standard methods (Fig. 2 and Table
3). The culture filtrates of Lactobacillus
grown under different pH and temperature
(Table 1 & 2; Fig. 1) conditions were
isolated and tested against potential bacteria
pathogens stated above.

The isolates were first tested against one
gram positive and one Gram negative
organisms. The bacteria showing highest
antibacterial activity was then inoculated in
MRS Broth. After overnight growth, cells
were removed by centrifuging at 10,000 g
for 5 min. The supernatant was filtered
through a sterile 0.22 um syringe filter and
50 ul of the supernatant was used as
bacteriocin. The effect of bacteriocin on
growth of E. coli and S aureus was tested
on Luria-Bertani broth (LB) and Nutrient
broth (NB) media respectively. Further, the
effect of culture filtrates of Lactobacillus
which contained bacteriocin, organic acid
and Hydrogen peroxide (H.O,;) was
compared with the effect of cell-free
supernatant adjusted to pH 6.0 using 1N
NaOH and considered as crude bacteriocin
(Ogunbanow et al., 2003).

Results and Discussion

The cell free supernatant inhibited the
growth of potentially pathogenic bacteria. It
is possible that the lactic acid produced by
Lactobacillus acts as a permeabilizer of the
Gram-negative bacterial outer membrane,
allowing other antimicrobia substances
produced by the host to penetrate and
thereby increasing the susceptibility of
pathogens. The cell free supernatant showed
high antimicrobial efficacy against E. coli.
Recent reports have revealed that some
vagina Lactobacilli and Bifidobacteria
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produce antimicrobial substances that are
active against pathogens. The in vitro
application of Lactobacillus against E. coli
in Agar plate adso indicated that the
devel oped products  from vaginal
Lactobacilli may be used against Bacterial
pathogens. The vagina, which has a mucosal
lining, may serve as an excellent biological
substrate for the probiotic microbe and the
product developed on the basis of present
work may be wused successfully for
delivering the bacteria into the vaginal
lumen for a prolonged period.

It is suggested that the most possible
mechanism for the control of growth of
pathogenic  bacterial  populations by
lactobacilli is thought to be the production
of hydrogen peroxide, bacteriocin and lactic
acid from glycogen in vagina of healthy
women and the LAB may be introduced for
colonization in the vagina of diseased
women as a curative measure. Vagina
lactobacilli control growth of potentialy
pathogenic  bacterial  populations by
production  of  hydrogen  peroxide,
bacteriocin and lactic acid from glycogen in
vagina of healthy women. The highest
growth of Vaginal Lactobacillusis observed
at 35°C and highest antimicrobial activity at
heatshock treatment. It is suggested that the
LAB may be introduced for colonisation in
the vagina of diseased women as a curative

measure. The indigenous microflora has
advantages in suppressing undesirable micro
organisms. It has been found that lactic acid
bacteria (LAB) cultures isolated from
human vagina show good antagonistic
activity against both Gram positive and
Gram negative pathogens.

The pH of MRS broth was 6.68 which has
been adjusted to, different pH (pH3, pH4,
pHS, pH6, pH7 and pH8) and after that we
inocul ated the samples with LAB strains and
incubated at 35:2°C and on the next day the
absorbance and pH were measured. The
initial pH and the final pH aong with
growth of isolates (OD value) are tabulated
in Table 2 and it has been found that the
highest bacterial growth takes place at pH 8
but after the growth of the isolates in given
pH, the pH of the culture medium came in
the range of 3.54-6.27.

In Conclusion, Vaginal lactobacilli control
growth of potentially pathogenic bacterial
populations by production of antimicrobial
substances in vagina of healthy women. The
highest growth of Vaginal Lactobacillus is
observed at 35°C and highest antimicrobial
activity under heatshock treatment. It is
suggested that the LAB may be introduced
for colonization in the vagina of diseased
women as a curative measure.

Table.1 Growth of isolates under different temperature treatment as depicted by OD value

S No Sample No OD for 25°C | OD for 35°C | OD for 45°C | OD for Heat
Shock growth

1 L1 0.835 1.223 0.367 0.660

2 L2 0.731 0.838 0.081 0.555

3 L3 0.723 0.679 0.079 0.680

4 L4 0.887 0.839 0.511 0.610

5 L5 0.167 0.446 0.159 0.431
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Table.2 Effect of bacterial growth (five bacterial isolates collected from vaginal swab) on pH
of the medium before and after 24h

S Sample Zone of inhibition (in mm) (5ul of culturefiltrate)
No No E Cali Staphylococcus aureus
25°C | 35°C|45°C |H 25°C | 35°C | 45°C H

1 L1 5 5 4.5 55 4.5 5 4.3 55
2 L2 5 5 4.5 55 4.5. 5 4.5 52
3 L3 5 5 4.5 5 4.5 5 4.3 55
4 L4 5 5 4.5 55 4.5 5 4.5 55
5 L5 5 5 4.5 55 4.5 5 4.5 5.6

Table.3 Antimicrobial activity of the isolates against Gram positive and Gram negative
bacteria as depicted by zone of inhibition after growing on different edaphic factor

SN L1 L2 L3 L4 L5
1 | Initid pH 3 3 3 3 3
Final pH (after 24 hrs) | 3.54 353 | 355 3.52 5.54
2 |Initia pH 4 4 4 4 4
Final pH (after 24 hrs) | 4.43 451 | 447 4.48 4.49
3 | Initia pH 5 5 5 5 5
Final pH (after 24 hrs) | 5.26 527 | 529 5.28 5.01
4 | Initia pH 6 6 6 6 6
Final pH (after 24 hrs) | 5.35 536 | 5.32 5.26 5.16
5 | Initid pH 7 7 7 7 7
Final pH (after 24 hrs) | 5.14 513 | 512 5.14 523
6 | Initia pH 8 8 8 8 8
Final pH (after 24 hrs) | 5.08 508 | 5.09 5.06 6.27

Fig.1 OD values representing growth of bacterial isolates under different
temperature treatment
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Fig.2 Inhibition zones representing antibacterial activity of the culture filtrates
against E.coli and Staphyl ococcus aureus
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