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exert health benefits beyond inherent basic nutrition, they are used for the treatment of
Gastric ulcer. The lactobacillus rhamnosus, Bifidobacterium bifidum, Lactococcus lactis
and Saccharomyces cerevisiae are the most significant groups of probiotic organisms.
Objectives: The aim of this study is to investigate the effect of a probiotic strains for
treatment of peptic ulcer. Methodology: Gastric ulcers were induced by indomethacin in
rats .probiotics were given for three days. The strains significantly reduced gastric ulcer
area as compared to control and negative control groups. Neutrophils were strongly
increased for treatment of peptic ulcer. Results: The results showed that lactobacillus

rhamnosus, Bifidobacteria, Lactococcus lactis and Saccharomyces cerevisiae that used
in dairy milk products and yogurt enhanced gastric ulcer healing via stimulating immune

system.

INRODUCTION

Gastric ulceration is a benign lesion on the mucosal
epithelium upon exposure of the stomach to excess acid
and aggressive pepsin®. It is the most prevalent
gastrointestinal disorder ever known, accounting for an
estimated 15 mortality out of every 15,000
complications yearly in the world.? Various synthetic
antiulcer drugs are presently available and some of these
like cimetidine, misoprostol, ranitidine, omeprazole and
esomeprazole are employed to manage and cure
NSAID-induced gastric ulcer. However, each of these
drugs confers simpler to severe side effects, prompting a
search for non-toxic, easily accessible and affordable
antiulcer medication °.

Currently, the idea of food with microorganisms
purposely added to the food seems startling since there
is an emphasis on omitting microorganisms that cause
food-borne illness from food. There is a growing
interest in the consumption of probiotic foods due to
their reported health benefits. Probiotics are defined as
live microbial food ingredients that have a beneficial
effect on human health *.

Probiotics have a long history. The Old Testament
suggested that Abraham lived along and healthy
because of consuming sour milk which has living
microorganisms. In 20" century Metchnikoff suggested
that the long, healthy life of Bulgarian peasants
resulted from their consumption of fermented milk
products. At the time of Metchnikoff’s scientific
demonstration of lactic acid bacteria benefits, Henry
Tissier’, a French pediatrician, working independently
observed that children with diarrhea had in their stools a
low number of bacteria characterized by a peculiar, Y
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shaped morphology. These “bifid” bacteria were
abundant in healthy children. He suggested that these
bacteria could be administered to patients with diarrhea
to help restore a healthy gut flora.

Probiotics frequently are isolated from human and
animal gut. Dead bacteria, products derived from
bacteria, or end products of bacterial growth also may
impart certain benefits, but these derivatives are not
considered to be probiotics because they are not alive
when administered.

Probiotics have been studied for both human and
animal applications. Some of the positive effects of
probiotics are: protection of host from intestinal
infections, enhancement of immune system °. Many
bacteria are not harmful for us. In fact, our bodies carry
about 100,000,000,000,000 (1x10'*) mostly in our
colon. The difficulties of identifying and classifying
strains, has complicated research, since benefits may
only belong to particular strains . Lactobacillus
Lactococcus, Saccharomyces cerevisiae and
Bifidobacteria have a significant effect on the
inflammation disease, it also helps in raising the
immune system efficiency and has a remarkable effect
on IgA, they are most commonly used as human
probiotics for peptic ulcer .The isolation of probiotic
strains has a considerable importance, as a consequence
of interest in the potential health-promoting properties.

The isolation of Bifidobacterium species from feces
has assumed a considerable importance . Lactobacilli
are ubiquitous in environment and in humans they play
a very significant role in the general health,
identification of lactobacilli has been based on culture
dependent methods °. Saccharomyces cerevisiae is
classified as a "probiotic," or a microorganism that
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when ingested may have a positive influence on the
host's health. Probiotics may give their effects on the
alimentary canal directly, or may modulate the immune
system in a larger scope.

Probiotics used in treatment of peptic ulcer by
playing a big role in immune response. The immune-
modulating effect in animals occurs in two ways: (a)
from the microbiota, in which the probiotic migrates
along the wall of the intestine and is multiplied to a
limited extension, or (b) the antigen released by the
dead organisms are absorbed and thus stimulate the
immune system *°.

METHODOLGY

Experimental animals

48 male Sprague dawley rats (body weight 200-250
gram) were purchased from VACSERA, Egypt. The
animals were maintained in separate cages 3 per group,
under standardized environmental conditions. Following
a 7-day acclimation period, rats were randomized into
experimental and control groups for induction of gastric
ulcer. they were deprived of food but had free access to
water for 24 h before induction of indomethacin ** .
Ratsweredivided into 4 groupsfor each strain
Group 1: Normal (Negative control).
Group 2: is ulcerated without treatment (Positive
control).
Group 3: is ulcerated and treated by specific strain
Group 4: is Normal non ulcerated and treated by
probiotic strain only.
Bacteria (Probiotics) preparation and activation

Lactobacillus rhamnosus (ATCC 7469)
,Bifidobacterium bifidum (EMCC: 1334),
Lactococcus lactis (ATCC 11454) and Saccharomyces
cerevisiae (ATCC 7754) slants were purchased from
Cairo MIRCEN, Ain Shams University. The
Bifidobacterium  broth media was wused for
Bifidobacterium, MRS Broth for lactobacillus, M17
broth for Lactococcusand PDA  broth  for
Saccharomyces. MRS is based on the formulations of de
Man, Rogosa and Sharpe (MRS) **

Bifidobacterium broth was prepared by suspending
78.65 grams in 1000 ml distilled water. Media was
completely dissolved by gentle heating for a few
minutes. After sterilization by autoclaving at 151
pressure for 15 minutes, bifidobacteria was activated by
inoculating 1 ml of it in 50 ml the media and incubating
for 24-48 hours under anaerobic conditions..

MRS Broth media was prepared (Acumedia, United
States) by dissolving 55 g of the medium in one liter of
purified water, mixing them thoroughly and autoclaving
at 121°C for 15 minutes. After that the activation of the
bacteria by inoculating 1 ml of Lactobacillus rhamnosus
in 50 ml MRS media and incubate for 24-48 hours
under anaerobic conditions.
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M17 Broth media was prepared (Difco, United
States) by dissolving 37.25 g of the medium in one liter
of purified water, mixing them thoroughly and
autoclaving at 121°C for 15 minutes. Cooled to 50°C.50
mL sterile 10% lactose solution was added and mixed
well. After that the activation of the bacteria by
inoculating 1 ml of Lactococcus lactis in 50 ml M17
media and incubate for 24-48 hours under anaerobic
conditions.

PDA Broth media was prepared (Difco , United
States) ) by dissolving 24 g of the medium in one liter of
purified water, mixing them thoroughly and autoclaving
at 121°C for 15 minutes. To alter the reaction of the agar
medium to pH 3.5, cool the base to 45-50°C and
aseptically add an appropriate amount of sterile 10%
tartaric acid to each liter of medium. Mix well. Do not
reheat the medium. After that the activation of the
bacteria by inoculating 1 ml of Saccharomyces in 50 ml
MRS media and incubate for 24-48 hours under aerobic
conditions.

Preparation of Indomethacin
Non-steroidal anti-inflammatory drugs (NSAID) are
generally used in the pain management, fever and
inflammation. However, NSAIDs have been linked with
ulcer and in several animal experiments and are widely
used in ulcer induction in vivo which is “indomethacin”
in our study

In our experiment, indomethacin was prepared by

adding 0.5 gm of Gum accacia to 250 gm of indomethin
powder and solubilizing them in distilled water using the
morter and pistle to produce a 500 ml suspension.
Ulcer induction

Indomethacin was used to induce ulcer as it act as
an NSAID (Non-steroidal anti-inflammatory drug) of
strong anti-ulcer properties. Gastric ulceration was
induced in the animals according to the procedure
described by Sayanti '*. Briefly, rats were administered
with a single oral dose of indomethacin 40 mg/kg body
weight in 1 ml water. They were deprived of food but
had free approach to water 24 hours prior to ulcer
induction.
Animal treatment

The 4 group where were orally administered the 1
ml of the treatment for 7 constitutive days and they
accessed to food and water ad libitum. The protocol
complies with the guidelines of the National Institute of
Health (NIH, 1985) for laboratory animal care and use.
The bacterial dose was 6x10° cfu according to McFarland
standard
Blood Sample collection

Blood samples were taken from the rats’ eyes in
EDTA-collecting tubes for making complete blood
count (CBC). Serum was collected in the day 7 after
sacrificing the animals in blood collecting tubes, then
separation by centrifugation at 2000 rpm for 15 minutes
at 4°C, aliquotted and stored at -80°C for further
investigations (Creatine kinase total serum (CK), IgA).
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Stomach excision and collection of gastric tissue
Tissue samples were collected after indomethacin
induction and at day 7 after treatment to compare
between them. The specimens for each rat were fixed in
10% neutral buffered formalin solution and dehydrated
in a graded alcohol series. Each specimen were
examined grossly for dissection and detection of ulcer.

RESULTS

Complete blood count
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Fig. 1. Leukocytes and Lymphocytes had the highest
level in control ulcer indicated the inflammation and
they were decreased in probiotics with ulcer indicating
decreased inflammation.

Creatinekinase total serum

The serum also used to detect the level of creatine
kinase (CK) total test which also indicate inflammation,
which is decreased in case of treatment by the used
probiotics.
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Fig. 2: Creatine kinase total serum had the highest level
in control ulcer because the inflammation and were
decreased in probiotics with ulcer indicating decreased
inflammation.
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IgA test

The secretory IgA is the major antibody in the
intestinal mucosa, and after the treatment the percent of
IgA was decreased as shown in case of treatment by the
used probiotics. .
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Fig. 3: IgA had the highest level in Control ulcer
because of inflammation more than the normal and were
decreased in probiotics with ulcer indicating decreased
inflammation.

Histopathology

In this study, histopathological examination upon
probiotics treatment showed enhanced ulcer healing
with mild ulcerations compared to the ulcerated control
as shown in Figures 4 to 13.

Fig. 4: | Normal | Section from stomach of the control
negative group revealing normal histological structure
with normal intact cells, gastric glands and mucosal
lining.( H&E at 400).
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Fig. 5 | Ulcer | Photomicrograph of gastric ulcer
revealing congestion of the submucosal blood vessels
with inflammatory cells aggregation ( H&E at 400).

Fig. 6: | lactobacillus rhamnosus normal | Section from
stomach shows normal histological structure with
normal mucosal epithelium and gastric glands (H&E at
400).

Fig. 7: |lactobacillus rhamnosus ulcerative | Stomach
shows exhibiting marked improvement in the
histological structure of the gastric mucosa with intact
lining column epithelium and gastric glands revealing
good healing process ( H&E at 200).
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Fig. 8: | lactococcus lactis normal | Section from
stomach shows normal histological structure with
normal mucosal epithelium and gastric glands (H&E at
400).

Fig. 9: | lactococcus lactis ulcer ative] Stomach showed
superficial gastric ulcer with tissue debris and
mononuclear cells infiltration (H&E x400).

Fig. 10: | Bifidobacterium bifidum normal | Stomach
showed normal histoarchitecture of gastric mucosa,
gastric gland and tunica muscularis (H&E staining at
200X).
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Fig. 11:| Bifidobacterium bifidum ulcer ative | Stomach
showed most of the gastric mucosa appears with intact
lining epithelium, revealing marked improvement in the
healing process (H&E staining at 200X).

Fig. 12: |Saccharomyces cerevisiae normal| Stomach
showed normal histopathological structure with normal
mucosal epithelium, gastric glands(H&E x400)..

Fig. 13: [Saccharomyces cerevisiae ulcerativel
Stomach showed revealing improvement in the
pathological picture of gastric mucosa most of the lining
epithelium was intact with normal gastric glands with
few inflammatory cells in the lamina propria(H&E
x400). .

DISCUSSION

The complete blood count (CBC) is a good,
sensitive indicator of the organism health. WBCs
estimates the body’s ability to fight infections and
diseases. WBCs count said to be increased in case of
gastric ulceration ™. According to previous studies,
lactobacillus rhamnosus enhances gastric ulcer healing
shown by decreasing WBCs count if used alone *® and
the same was found in some in vitro studies when
Bifidobacterium bifidum was used *’. Also, lactococcus
lactis decreases WBCs count in gastric ulcer healing if
used &,

In addition to bacteria, certain yeasts, such
as Saccharomyces boulardii, have been investigated
and have shown potential therapeutic effects in a rat
model of ibuprofen-induced gastric ulcer *°. This yeast
has neuraminidase activity, which removes sialic acid
residues from the apical membranes of gastric
epithelial cells.

In this study, our Lactobacillus and
Bifidobacterium strains, causes a significant decrease
in WBCs count by different degrees, compared to the
positive control.

The current research indicates that supplementing

diets with S. cerevisiae and other probiotics facilitates
intestinal development, enhances immune functions,
and increases physio-biochemical (e.g., CK) indexes to
promote the performance of early-weaned pigs. Our
results support previous reports involving rats **
It was found that Lactobacillus rhamnosus < and
Bifidobacterium? showed to decrease cellular apoptosis
and enhance re-epithelization in induced gastric ulcer
rats in vivo. Histopathological examination in some
researches showed a great progression and enhanced
healing effect upon lactobacillus administration®, It also
enhances the immune cells recruitment to site of
infection in order to accelerate the healing mechanism
2 Our results support previous results.
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