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Abstract: Despite numerous therapeutic improvements, especially in the field of antibiotics, gastrointestinal
infections and their consequences remain a major clinical problem. Tn addition, there has been a dramatic
increase in the incidence of antibiotic-resistant microbial pathogens. There is a concemn that industry will no
longer be able to develop effective antibiotics at a rate sufficient to compete with the development of microbial
resistance to old antibiotics. The study has been performed to reduce the cholesterol with Lactobacillus as
probiotics to a sigmificant level. From this study, we concluded that the hugh level of cholesterol could be
removed by growing cell from media, which can be used as adjuvant to lower serum cholesterol in-vitro. The
emergence of antibiotic-resistant bacteria and natural ways of suppressing the growth of pathogens has
contributed to the concept of probiotics and these factors have renewed interest m the possibility of
deliberately feeding beneficial microorganisms to humans as an alternative to antibiotic therapy in
gastrointestinal disorders. Probiotics are also an attractive treatment alternative because antibiotics, which

further delay recolonization by normal colonic flora, can be avoided.
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INTRODUCTION

Increased serum cholesterol correlates highly with
the incidence of coronary heart disease. Dietary
adjustment is one way to decrease serum cholesterol,
thereby reducing the risk of coronary heart disease.
Consumption of dairy products containing Lactobacillus
species can aid in the control of serum cholesterol in
animals and humans. Assimilation of cholesterol in
the intestines by Lactobacillus species may reduce the
amount of dietary cholesterol absorbed mnto the body.
Because the ability of Lactobacillus species to assimilate
cholesterol during growth varies by strain, the
Lactobacillus strains for use as a dietary adjunct to

potentially reduce serum cholesterol should be
carefully selected.
Some species of b acteria present in the

intestinal tract, including Lactobacillus acidophilus, are
able to deconjugate bile acids such as taurocholic or
glycocholic acid. Deconjugation of bile acids may help

to decrease serum cholesterol in humans because free
bile acids are excreted from the intestinal tract more
rapidly than are comjugated bile acids. As free bile salts
are excreted from the body, the synthesis of new bile
acids from cholesterol can reduce the total cholesterol
concentration in the body [1].

Lactobacillus reuteri, a normal inhabitant of the
gastrointestinal tract of humans and animals, can
synthesize and secrete antimicrobial substances of proteic
origin that have antagomstic actions agamst Gram-
positive and Gram-negative bacteria, yeast, fungi,
protozoa and viruses. The mechanisms mvolve the
production of lactic and acetic acids, nutrient depletion,
hydrogen  peroxide production, change n
oxidation/reduction potential and production of antibiotic-
like compounds. Bacteriocin derived from lactic acid
bacteria, usually small, heterogeneous, cationic proteins
consisting of 30-60 amino acid residues, show marked
variation in action spectrum, molecular weight and
biochemical properties [2].
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the
species was 1solated, screened and selected for best
and their therapeutic against
enteropathogens from clinical samples.  Also,
tolerance ability, cholesterol assimilation, antagonistic
property was evaluated.

In present work, probiotic Lactobacillus

alternate value
its

MATERIALS AND METHODS

Characterization of Lactobacillus Species: In order to
isolate better Probiotic agent, Lactobacillus strains were
isolated from commercial yoghurt (KCA), using specific
media Mamne Rogosa Sharpe Agar (MRSA). The
Lactobacillus culture was restreaked repeatedly m an
MRSA medium and pure colomes were isolated. The
culture was maintained in MRS broth in the refrigerator
(4°C) and sub cultured at weekly intervals. Usually 48 h
cultures grown at 37°C were used for the experiment.
Identification of Lactobacillus species was performed by
means of following tests: Gram staining, motility test and
biochemical test such as indole test, methyl red test,
Voges-Proskaeur test, citrate test, urease test, oxidase
test, catalase test, nitrate reduction test. The bacterial
straing identified were grown on Manne Rogosa Sharpe
Agar media and pure cultures of strains were obtained.

Screening of enteropathogens from clinical samples:
One ml of the sample was serially diluted from 107" to 107°
using sterile peptone water. Each 0.1 ml of the diluted
sample was moculated onto nutrient agar plate by spread
plate techmques. The plates were incubated for 24 h at
37°C. After incubation, the 1solated colomes were stored
in nutrient agar slant for future use. Tdentification of
pathogenic microorgamsms was done based on the same
tests as performed earlier. The bacterial species identified
were grown on respective selective media and in turn pure
cultures of the species were obtained.

Experimental Analysis:
Bile Tolerance Method I: 0.01 ml of Lactobacillus culture
was added to 100 ml of 10% pasteurized reconstituted
skim milk containing 0-1.5% of oxgall and the mixture was
mcubated at 37°C for 5 h. The control was a culture
without incubation. Viable counts were determined
immediately after incubation on Reinforced Clostridial
Agar (Oxoid) under anaerobic condition at 37°C for 72 h.
All experiments were replicated twice.

The rate of bile tolerance was calculated as follows:
Bile tolerance rate = (¢fu/ml) bile/(cfu/ml) control.

Bile tolerance method IT: The Lactobacillus culture
was evaluated for rapidity of growth mn a broth medium
with and without bile acids. Over-mught cultures of 1%
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(v/v) were inoculated into modified MRS broth containing
0.3% (w/v) oxgall and taurocholic acid, respectively and
incubated anaerobically at 37°C for 7 h. The control
comprised MRS broth without bile salt. Cultures were
monitored  every  half growth
spectrophotometrically at 620 nm. The absorbance values
obtained were plotted agamst the incubation time and the
bile tolerance of the culture was based on the time
required for the absorbance value to increase by 0.3 units.
pH values of all the fermentation broths at time = 0 were
measured and another measurement was taken after the
absorbance increased by 0.3 unit. All experiments were
replicated twice.

an hour for

Acid Tolerance: Overnight cultures of strains 10% (v/v)
were moculated into MRS broth (Oxoid) previously
adjusted to pH 2.0. The mixtures were anaerobically
incubated at 37°C for 2 h. 1 ml samples were taken at
various times (0, 15, 30, 45, 60 and 120 min), serially 10-
fold diluted in anaerobic diluents (half-strength peptone
water plus 0.5 g of l-cysteine HC1 liter™, pH 7.0) and
plated in triplicate onto MRS agar (Oxoid). The plates
were incubated at 37°C for 24 h under anaerobic
conditions before enumeration. The experiments were
repeated twice.

Cholesterol Removal Method: For cholesterol assimilation
by growing cells 1% of Lactobacillus culture was
freshly prepared MRS broth,
supplemented with 0.30% oxgall as a bile salt and filter
sterilized, Water-soluble at
concentration of 100 pg/ml.. For preparation of dead cells,
freshly prepared MRS broth containing 0.30% oxgall was
inoculated with Lactobacillus culture and anaerobically
incubated at 37°C for 20 h. Cells were harvested after the
incubation period by centrifuging at 10,000 x g at 4°C for
10 min. The cell pellet was washed twice with sterile
distilled water.

For preparation of heat-killed cells, the cell pellet was
suspended m 10 mL of sterile distilled water and
autoclaved for 15 mim at 121°C. The heat-killed cells were
suspended in MRS broth containing 0.30% oxgall and
water-soluble cholesterol. For preparation of resting cells,
the cell pellet was suspended in 10 mI of sterile 0.05 M
phosphate buffer (pH 6.8) containing oxgall and water-
soluble cholesterol.

All three setup were anaerobically incubated at 37°C
for 20 h. After the incubation period, cells were
centrifuged and the remaining cholesterol concentration

inoculated 1nto

choelesterol a final

1n the broth was determined using a modified colorimetric

method [10].
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Cholesterol assimilation by growing, resting and
dead cells was expressed in dry weight to obtain
uniformity in all treatments. The dry weight of culture was
determined after drymng the centrifuged cells to a constant
weight in an 80°C oven. The following equation was used:
Cholesterol assimilation = (C,-C)/(W,-W,), where C, and
C, were the amount of cholesterol present in the
fermentation broths at time = 0 and 20 h, respectively and
W, and I, were the dry weight of the individual culture at
time = 0 and 20 h, respectively, for all treatments studied.
The experiments were repeated twice.

In vitro Determination of Antimicrobial Activity: The
mhibitory activity against indicator microorganisms of
isolates of Lactobacillus species was determined by the
spot-on-the-lawn  antagonism method  and the
well-diffusion simultaneous antagonism method.

Spot-On-The-Lawn  Antagonism Method: The
Lactobacillus 1solates were seeded 1n point (20-uL) form
into MRS agar plates and incubated at 37°C for 12 h under
aerobic conditions. Culture medium contaimng the
indicator microorganisms was transferred to tubes
containing 5 mL of MRS broth for Lactobacillus and 5 mL
of brain-heart infusion (BHI) broth (Oxoid) for the other
bacteria V. cholerae, Shigella, E. coli, Bacilllus,
Klebsiella and Salmonella and incubated at 37°C for 12 h
under aercbic conditions. Then 200 pL of the suspension
was transferred to 20 mL of MRS broth for Lactobacillis
and 20 mL of BHI broth for the other bacteria. The mixture
was supplemented with previously prepared 0.75%
agar-agar and maintained i a water bath at 45°C. Each
indicator culture was poured onto the plates cultured with
Lactobacillus. After complete solidification of the upper
layer, the plates were incubated for an additional 24 h at
37°C under aerobic conditions. After incubation the plates
were observed for the formation of inhibition zones and
were chosen for the well-diffusion
antagonism method.

simultaneous

Well-Diffusion Simultaneous Antagonism Method:
Cell-free supernatants of the Lactobacillus 1solate
showing antimicrobial activity against the indicator
microorgamsms by the spot-on-the-lawn method were
obtained by centrifugation at 7500 = g for 10 min in MRS
broth supplemented with 0.05% glucose and incubated for
18 h at 37°C under aerobic conditions. Next, the pH was
adjusted to 6 with 10 N NaOH and the samples were
filtered through a Millex-G'V micro filter membrane with a
pore size of 0.22 pm and a diameter of 25 mm. The
supernatant samples were stored at 8°C. Aliquots (20 ul)
of the mdicator cultures were transferred to 20 mL of
Heltoen broth (Oxoid) supplemented with 0.75% agar-
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agar (V. cholerae, Shigella, E. coli, Bacilllus, Klebsiella
and Salmonella), MRS broth supplemented with 0.75%
agar-agar (Lactobacillus). The broths were then poured
onto Petr1 dishes. After complete solidification, six wells
with a size of 4-5 mm were punched and 10 ul., 20 ul., 30
pL, 40 uL and 100 pL of the cell-free supernatant was
placed into wells. Sixth well was filled with unseeded
broth to serve as control. The mdicator cultures had an
optical density of 0.102 at 600 nm, which corresponded to
approximately 10° colony-forming units per milliliter. The
plates were incubated at 37°C for 24 h under anaerobic
conditions. The Lactobacillus 1solate, again showed
antimicrobial  activity  against  the  indicator
microorganisms, observed as formation of an mlubition
zone around the wells.

Detection of Bacteriophages: The sandwich method was
used to detect Bacteriocin producing Lactobacillus
strains. The isolate of Lactobacillus that showed
antimicrobial activity agamnst the indicator microorgamsms
by the well-diffusion method were seeded in point form
onto Petri dishes containing MRS agar and mcubated at
37°C for 1 2 h under aerobic conditions. A layer of nutrient
broth supplemented with 1.5% agar-agar was added and
left to solidify and then the BHI broth supplemented with
0.75% agar-agar contaimng indicator microorganisms was
added. The plates were again incubated at 37°C for 24 h
under anaerobic conditions. The action of antagomistic
substances against the indicator microorganisms was
demonstrated by the formation of mhibition zones around
the wells. Lack of inhibition would indicate the action of
bacteriophages against the mdicator.

RESULTS AND DISCUSSION

Bile Tolerance of Lactobacilli: The effect of oxgall and
taurocholic acid on the growth of Lactobacillus species
was studied. Growth of Lactobacillus species m MRS
broth without bile was used as a control. Taurocholic acid
was used as the conjugated bile and oxgall contained
both conjugated and deconjugate bile. Due to the
addition of bile acids to the media, the effect of pH was
monitored. Media containing oxgall acid had lower pH
values compared with the other media contamning
taurocholic acid. The average reduction was highest from
media supplemented with oxgall (1.23), whereas the lowest
pH reduction was from media supplemented with
taurocholic acid (0.81). These findings indicated that the
initial pH of media with different bile sources had minimal
influence toward subsequent growth and bile tolerance of
the cultures and pH-related inhibitory actions of bile salts.
The Lactobacillus species showed better growth in MRS
broth without bile. The culture showed faster growth in
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MRS broth-containing  oxgall,
observed in the presence of taurocholic acid as shown in
Table 3.

The culture
different concentration of oxgall. Multiplication of the

slower growth was

showed also a high tolerance to

culture in skim milk with or without bile was very slow,
probably due to the restriction m nutrients. However,
complete survival was observed after 5 h incubation in the
presence of oxgall at 0.5%. More than half of the bacteria
survived after 5 h incubation in 1.5% oxgall as indicated
in Table 4.

Acid Tolerance of Lactobacilli: The effect of acid on
viability of Lactobacillus species was studied. The
culture showed tolerance to pH 2.0 for 2 h despite
variations in the degree of growth. In general there was a
greater reduction in total colony-forming unit of the
culture for the first hour of incubation. However, the
culture showed greater acid tolerance over the entire
mcubation period and the colony count decreased by
19.5-10.5 log cycles as shown in Table 5.

Cholesterol Removal by Growing, Dead and Resting
Cells: The amounts of
growing, resting and dead cells

cholesterol removed by
studied. Our

aim was also to find out whether non-growing cells

Wwere

could remove cholesterol. Heat-killed and resting cells
showed a small degree of cholesterol removal, ranging
from 10.21 to 13.07 pg/g of dry weight, compared with
21.61 pg/g of dry weight for growing cells. Although there
was no significant difference between cholesterol removal
by resting and dead cells, mostly the culture exhibited
higher cholesterol removal when cells were resting
suspended in phosphate buffer (pH 6.8), compared with
heat-killed cells.

The presence of bile also affected the cholesterol
removal from the media. The cholesterol removal was more
in media contaimng oxgall as bile acid than taurocholic
acid when compared to media without bile acids. 29.33%
of total cholesterol was removed by growing cells from
media containing oxgall where-as only 12.66-18.71% was
removed by dead and resting cells, respectively. In media
contaimng taurocholic acid, growing cells were able to
remove only 16.88%, dead cells 3.76% and resting cells
9.07%, of the total cholesterol content, respectively.
Cholesterol removal was much greater in media without
bile acid when compared to media with taurocholic acid.
Growing cells were able to remove 21.61%, dead cells
10.21 and resting cells 13.07% of the total cholesterol
content, respectively (Table 6).

In vitre Determination of Antimicrobial Activity: The
isolates that demonstrated antimicrobial activity against
Gram-positive and Gram-negative indicator
microorganisms with the spot-on-the-lawn antagomsm
method were identified. The 1solate mtubited indicator
microorganisms of the genera Salmonella, Vibrio,
Escherichia, Shigella, Bacillus and Klebsiella but
activity
Lactobacillus species by the well-diffusion simultaneous
antagonism. The Lactobacillus isolate also showed

showed mno antagomstic agamnst  the

antimicrobial activity against the same Gram-positive and
Gram-negative mdicator microorgamsms with the well-
diffusion antagomsm method under anaerobic conditions
The halo of inhibition ranged in diameter from 13 to 37
mm. Analysis of variance of the mean diameters
demonstrated that the Vibrio (37 mm) were significantly
more sensitive followed by Shigella (33 mm) Salmonella
(28 mm), Klebsiella (25 mm) than the Baecillis (20 mm) and
Escherichia (18 mm), for 0.1 ml of the antagonistic
substances produced by Lactobacillus species (Table 7).

Table 1: The probiotic bacteria were identified and confirmed as Lactobacilius species by following biochemical tests.

Characters

Lactobacillus species

Gram staining
Motility

Indole test

Methyl red test
Voges-Proskaeur test
Citrate test

Urease test

Oxidase test

Catalase test

Nitrate reduction test

+ve
Non-motile
-ve

-ve

-ve

-ve

-ve

-ve

-ve

+ve
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Table 2: The enteropathogens were identified and confirmed by the following biochemical tests.

Characters Ralmonella Vibrio Escherichia Shigella BRacillus Klebsiella
Gram staining -ve -ve -ve -ve +ve -ve
Moatility Actively motile Actively matile Actively motile Non motile Actively motile Non maotile
Indole test -ve +ve +ve -ve -ve -ve
Methy] red test +ve +ve +ve +ve -ve -ve
Voges-Proskaeur test -ve +ve -ve -ve -ve +ve
Clitrate test -ve tve -ve -ve -ve +ve
Urease test -ve -ve -Ve -Ve -Ve +ve
Oxidase test -ve +ve -ve -ve +ve -ve
Catalase test tve tve +ve +ve +ve +ve
Nitrate reduction test +ve +ve +ve +ve +ve +ve
Table 3: Bile tolerance of Lactebaciilus species in different bile media.

Time

pH

H T, T,
Growth medium Expl Exp2 Mean Expl Exp2 Mean Expl Exp2 Mean
MRS broth 2.1 2.3 2.2 6.2 5.62 5.91 5.93 5.61 5.77
MRS broth + 0.3% oxgall 22 2.4 2.3 6.3 5.92 6.11 5.06 4.7 4.88
MRS broth + 0.3% taurocholic acid. 4.4 4.2 4.3 6.24 5.86 6.05 5.88 4.6 5.24

H, time required to increase by 0.3 absorbance units at 620 nm in each medium; T}, pH at time zero; T3, pH at time after absorbance increased by 0.3 units.

Table 4: Effect of bile acids on the growth rate of Lactobacifliis species in modified MRS broth.

Rate of bile tolerance

Concentration of oxgall (%0) Experiment I Experiment IT Mean
0 0.8 0.84 0.82
0.5 0.6 0.63 0.62
0.75 0.3 0.24 0.27
1 0.17 0.19 0.18
1.25 0.14 0.12 0.13
1.5 0.05 0.048 0.049
Table 5: Effect of pH 2 on viability of Lactobacillus species
Viable count (cfivml.)

Incubation period (min) Experiment 1 Experiment 2 Mean
0 42 37 39.5
30 29 34 31.5
60 17 22 19.5
90 11 16 13.5
120 8 13 10.5
Table 6: Cholesterol assimilation (in pg/mL) by lactobacilius species in different bile media

Growing cells Dead cells Resting cells
Growth medium Expl Exp2 Mean Expl Exp2 Mean Expl Exp2 Mean
MRS broth 2212 211 21.61 10.13 10.29 10.21 13.85 12.29 13.07
MRS broth + 0.3% oxgall 30.35 28.31 2933 12.36 12.96 12.66 19.32 18.10 18.71
MRS broth + 0.3% taurocholic acid 16.21 17.55 16.88 4.21 3.31 3.76 911 9.03 9.07

556



World Appl. Sci. J, 14 (4): 552-560, 2011

Table 7: Antimicrobial activity of Lactobacillis against various enteropathogens.

Zone of inhibition (mm)
Concentration of cel

free extract (uL) Salmonella Vibrio Escherichia Shigella Bacillus Klebsiella Lactobacillus
10 17 24 18 19
20 19 26 - 19 - 20
30 20 29 13 20 15 21
40 23 30 15 24 17 23
100 28 37 18 33 20 25
Control
The sandwich technique demonstrated the lack of The resistance of the Lactobacilli toward

bacteriophages, which would have prevented the
antagonistic action against the indicator microorgamsms.

Probiotics are the living microbial food supplements,
which benefit the health of consumers by mamntaining or
immproving their intestinal microbial balance. There are
many studies, which have proven i the benefit of
probiotics in the human being. Fuller [5] studied that the
maintenance of healthy gut microflora may provide
protection against gastrointestinal disorders. The similar
findings of Salminen [8] stated that the use of probiotic
bacterial culture stimulates the growth of preferred
microorganisms crowds out potentially harmful bacteria
and reinforces the body’s natural defense mechanisms.

High level of serum cholesterol has been associated
with risks of coronary heart disease. The use of probiotic
bacteria in reducing serum cholesterol levels has attracted
much attention. Probiotic bacteria are mostly delivered
m a food system and must be acid and bile tolerant to
survive in the human gastrointestinal tract. The time from
entrance to release from the stomach has been estimated
to be approximately 90 min, with further digestive
processes requiring longer residence time. Stresses to
organisms begin in the stomach, with pH between 1.5 and
3.0 and in the upper intestine that contains bile. Survival
at pH 3.0 for 2 h and at a bile concentration of 1000 mg/T.
1s considered optimal acid and bile tolerance for probiotic
strams. The Laciobacilli species used in this study
showed varying levels of viability at pH 2.0 after 2-h
mcubation. Growth observed in the presence of different
bile sources suggested that conjugated bile (taurocholic
acid) was more mhibitory toward Lactobacilli species
compared with oxgall.

The findings of Conway and Goldin [3] stated that
survival of lactic acid bacteria within the human stomach
is closely related to pH, which can vary largely among
individuals [3]. Some lactic acid bacteria survive much
longer in human gastric juice over the pH range 1-5 and it
15 encouraging that the strain showimng best survival in
gastric juice, L. acidophilus ADH, also adhered best to
human and pig ileal cells.
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deconjugate bile may be because conjugated bile salts
have greater solubility and detergent activity and may,
therefore be more toxic than their deconjugate
counterpart. This was supported by the fact that the
oxgall added to the fermentation broths was far less
soluble than taurocholic acid, based on the solubility
index.

Taurocholic  acid was not accumulated by
Lactobacillus due to its hydrophilicity Such preference
was supported by previous reports [7], which showed
that Lactobacillus species actively accumulated cholic
acid in an ATP-dependent manner, or when they were
energized by glucose. Our results suggest that under high
concentration of comjugated bile, Lactobacillus species
are likely to survive best, whereas i presence of
deconjugate bile they would survive best. Growth in the
presence of oxgall showed that Lactobacillus species
survived best.

Cholesterol assimilation m the presence of different
bile sources showed a good relationship with bile
tolerance of the culture studied (Fig. 4). Lactobacillus
species showing greater tolerance toward deconjugated
bile exhibited higher overall cholesterol assimilation in the
presence of oxgall, whereas which showed greater
inhibition by taurocholic acid produced lower cholesterol
assimilation. Also, the Lactobacillus isolate exhibited
better growth in the presence of cholesterol, indicating
that cholesterol stimulated their growth. Regression
analyses suggested that cholesterol removal was closely
associated with the bacterial growth Cholesterol
assimilation by growing cells was significantly higher
than resting and dead counterparts, however, there was
no significant difference in the level of cholesterol
removal by resting and dead cells.

The capability of strains in dead and resting stages
to remove cholesterol indicated that cholesterol might be
removed via binding to cells. Higher cholesterol removal
by growmg cells indicated that the degree of bound
cholesterol might be dependent on the growth of cells.
Liong and Shah [7] in their studies reported that the



World Appl. Sci. J., 14 (4): 552-560, 2011

33+
L 30 =
B 271 .
2 24 O Growing cells
gZ 214
% 18y
ik 5, B Dead cells
Y
A (
E 3 1 O Resting cells
MRS broth MRS broth
+0.3%
taurocholic
acid
Fig. 1: Cholesterol removal by growing,heat killed,and
resting cells of Lactobacillus
alLs
0.811
o
© O1.25
= 0.611
£ |}
% 041
6 00.75
0.211
ao.s
0.01-
Bile concentration o
Fig. 2: Effect of bile acids on the growth rate of
Lactobacillus species in mMRS brot
40+
35
z 3] y
g J0.01
< 259 y
g
£ l m0.02
£ .l [10.03
=]
£ 10 10.04
N
54 mo.1
0- ! O Control
A B €C D E F G
Fig. 3: Antimicrobial activity of Lacobacillus against

various enteropathogens.
A - Samonella
B - Vibrio
C - Escherichia
D - Shigella
E - Bacillus
F - Klebsiella
G - Lactobacillus (control organism)

558

physiological pH in the intestinal tract of humans is
usually neutral to alkaline. Although cholesterol
assimilation occurred mainly with growing cells, results on
cholesterol removal from media at pH 6.8 by heat-killed
cells indicated the potential of nonviable cells to reduce
cholesterol concentration in the gastrointestinal system.

Anderson and Gilliland [6] in their studies reported
that daily intake of fermented milk (FM) products
containing selected strains of L. acidophilus has the
potential to significantly reduce serum cholesterol
concentrations. Reductions of serum cholesterol
concentrations of 3-4% are clinically meaningful since
every 1% reduction in serum cholesterol concentrations
leads to a 2-3%reduction in estimated risk for coronary
heart disease. Thus, regular intake of FM containing an
active cholesterol-reducing L. acidophilus could decrease
estimated risk for coronary heart disease by 6-10%.

Probiotics are the living microbial food supplements,
which benefit the health of consumers by maintaining or
improving their intestinal microbial balance. There are
many studies, which have proven in the benefit of
probiotics in the human being. Fuller [5] also studied that
the maintenance of healthy gut microflora may provide
protection against gastrointestinal disorders. The similar
findings of Salminen er al. [8] stated that the use of
probiotic bacterial culture stimulates the growth of
preferred microorganisms crowds out potentially harmful
bacteria and reinforces the body’s natural defense
mechanisms.

Selected Lactobacillus strains are used as probiotics
with supposed health promoting activites. Yuksekdag et
al. [13] insisted that Lactobacillus species are frequently
said to have promoting effects in the human and animal
intestinal tract. The probiotic effects are conferred by the
production of antimicrobial substances or bacteriocins
that inhibits undesirable pathogens causing disease in the
human intestine [18]. The probiotics exerted by the
production of lactic acid and wide variety of antimicrobial
substances including proteinacous and non proteinacous
substances. Savage [17] also stated that the mode of
action of potential probiotic in animal feeds he insisted
that the endogenous Lactobacillus species are known to
associate with epithelial surface in the alimentary canal.
Sudirman et al. [16] states that a number of antimicrobial
substances produced, such as lactic acid, hydrogen
peroxide, diacetyl and bacteriocin having a strong
antimicrobial properties. Kim and Worobo [15] have
reported that a thermostable bacteriocin and low
molecular weight substance are major substances, which
exhibits strong inhibitory effect against various
pathogens.
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In our study it was found that the Lactobacillus
dose had sigmficant antagonistic effect against various
enteropathogens. The efficacy and spectrum of action of
lactic acid bacteria agamst pathogenic microorganisms are
based on the action of bacteriocins and a combination of
antimicrobial substances such as hydrogen peroxide,
orgamc acids and bacteriophages. The antagonistic
methods used in the present study, spot-on-the-lawn and
well diffusion, were effective in demonstrating the
sensitivity of the indicator strains; however, the size of
the bacterial inhibition zone varied according to the
antagonistic method used. The activity of bacteriocin can
be estimated by the size of the inlubition zones produced
mn a diffusion test. In the present study, from the diameter
of the inhibitien zone we determined that the Vibrio,
Salmonella, Shigella and Klebsiella were more sensitive
than the Bacillus and E. coli to the antagonistic
substances produced by Lactobacillus species.

By use of the
antagonism method with anaerobic incubation, the action
of hydrogen peroxide was precluded, demonstrating that
the inhibition zones formed by the supernatants against
the enteropathogens due to proteic
specifically. The action of organic acids could also be
precluded modified MRS culture
supplemented with only 0.05% glucose and adjusted to
pH 6 was used, thus reducing fermentation and,
consequently, the production of organic acids. The use of
the sandwich techmique prevented the diffusion of
bacteriophages.

There were many findings that illustrated the
antimicrobial activity of Lactobacillus against various
gastrointestinal pathogens. The same was added by
Yuksekdag et al [13], reported that the antimicrobial
activity against FE. coli and
Staphylococcus aureus was significant. They have
reported that the Lactic acid and acetic acid have the
ability to mlubit the bacterial growth and act
synergistically. The above findings were also supported
by Sissons [14]. They have shown that antimicrobial
proteins from selected lactic acid bacteria are capable of
mbnbiting Listeria monocytogenes.

The smmilar findings were remvestigated by
Yuksekdag e# al. [13]. They have found that Lactobacilli
mhibit the growth of E. cofi, Staphylococcus aureus,
Pseudomonas aeruginosa. Similar work carried out by
Ronka et al. [12] reported that Lactobacillus brevis
strongly inhibited Bacillus cereus and to some extends
Staphylococcus other
microorgamsms. Lene Cocommer ef al. [11] in their studies
reported that the human [l. acidophilus strain LB

well-diffusion  simultaneous

action

were

since medium

of Lactobacillus

aureus and harmful
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produces an antibacterial activity effective in vitro
against Gram-negative and Gram-positive pathogens, in
vitro against an enteroinvasive pathogen which adheres
to and enters cultured human enterocytic cells and in vivo
inthe S. typhimurium-infected-mouse model. Considering
from the results they concluded the component(s)
secreted by L. acidophilus LB that supports the
antimicrobial activity could contain an unusual acidic
amino acid present in a novel peptidic agent.

Probiotics  represent potentially
therapeutic advance. In an effort to decrease reliance on
antimicrobials, the time has clearly come to increase the
exploration of the therapeutic applications of probiotics.

a significant

There are too many reports describing the beneficial
effects of probiotics to dismiss this concept for
preventing and treating a variety of intestinal disorders.
Probiotics offer dietary means to support the balance of
the mtestinal flora. They may be used to counteract local
immunological dysfunction, to stabilize the intestinal
mucosal barrier function, to prevent infectious succession
of pathogenic microorgamsms and to mfluence intestinal
metabolism.
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