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Potentials of Wild Strain Saccharomyces cerevisiae as Probiotic in Gastroentritis
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Abstract: Wild stramn of Saccharomyces cerevisiae has been found to be an effective probiotic in rats induced
with diarrhea by oral administration of enterotoxigenic Escherichia coli (ETEC). Two groups of rats (A and B)

mduced with ETEC were examined for climcal sign (diarthea, without red blood cells in stool) after 10hours of
oral administration of ETEC. Group A was admimstered with filtered corn drink fortified with S. cerevisiae as
probiotic while group B received only filtered corn drink as placebo. There was a significant decrease (p<0.05)

1n gastroitestinal pH, moisture content of stool and colony forming umts of ETEC recovered per gram of stool
in group A within 5 days of oral administration of probiotic compared with group B that received the placebo.

Continuous merease 1n weight was observed in group A wiule decrease in weight was observed m group B.
This wild strain of S.cerevisiae was found to be effective as probictic in gastroenteritis caused by ETEC in rats,
an implication for its use in humans, by lowering the gastrointestinal pH below the optimum pH required for

colomzation and growth of ETEC.
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INTRODUCTION

Diarthea 1s one of the climical sign of gastrointestinal
disorders mainly caused by ETEC. [1-3] Diarthea is
characterized with the frequent loss of watery stool
(unformed stool) for about 3 or more times a day [4].
20-40% of diarrhea is caused by ETEC [5]. Diarrhea
disease is the second leading cause of death; about
25 million enteric infections occur each year. This
mfection cause significant morbidity and death,
particularly m elderly people and children younger
than 5 years of age. Tt has been estimated that 4-6 million
children die each year of diarrheal disease, particularly
in developing countries in Asia and Africa. Even in
developed countries, significant morbidity occurred
[6-10]. Onset of

diarrhea result due to changes in delicate balance of

as a result of diarrheal illness

water and electrolyte m the bowels leading to
massive fluid secretion. ITn many cases the process is
mediated by [11-13]
acts on adenylate cyclase enzymes which catalyzes
the formation of ATP (Adenosine triphosphate) to

cyclic adenosmemonophosphate (CAMP). The increased

enterotoxin the enterotoxin

level of CAMP stimulates the secretion of ion into the
lumen from the intravascular fluid store, leading to
diarrheal condition.

Most diarrheas can be treated and prevented by
populating the intestine with a skillful array of beneficial
microflora by the admmistration of probiotics. These good
bacteria and yeast protects by performing certain vital
function through several mechanism. Probiotics are best
gotten from fermented food and drinks that contains them.
Probiotics have been shown to be of some benefit in
acute infectious diarrthea i children [14-15], prevention of
necrotizing enterocolitis in very low birth-weight infants,
prevention of allergic atopic dermatitis in children [16] and
prevention of relapse of ulcerative colitis [17]. Increasing
number of multidrug resistant pathogen in hospital 1s a
major driving force into the use of probiotic. Probiotics
offers numerous benefits including low cost preparation,
long shelf life and ease of administration.

The use of wild strain of S. cerevisiae as probiotics
for diarthea m rats 1s a novel research indicating its
safety/use in humans, toward providing affordable
therapy to diarrhea claiming millions of life m Africa who
has no access to medical care.
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MATERIALS AND METHODS

Experimental rats of about 5 months old of the same
sex were welghed and grouped as A and B, each group
consist of five rats. Both groups were induced with
diarthea by oral admmistration of ETEC ATCC11500
which was collected from National Medical Research
Tnstitute (NIMR) in Lagos, Nigeria. The ETEC was grown
m a nutrient broth. The bacterial suspension that
correspond  with 0.5 McFarland standard of
1.5x10°CFU/MI was serially diluted, 10 of the dilution
was orally administered to both group. The rats were
observed to show clinical symptom of watery stool
(diarrhea) [18, 19] without fecal leucocyte at the 10™ hour
of oral administration.

Corm drink (gruel) was filtered using membrane filter
apparatus with 0.45micrometer bacteriologic filter and was
then fortified with wild strain of S.cerevisiae 1solated from
rotten Irish potato purchased from Maiduguri market,
Bormo State, Nigeria and identified by its morphological
and physiological characteristics as described by Yarrow
[20] and Yabaya and Tatau [21] with slight modification.
The com drink fortified with S.cerevisigze was then
administered to group A as probiotics and only filtered
comn drink was administered to group B as placebo. The
admimstration of probiotic and placebo to both groups
was within 5 days.

Observable measurable parameters for the period
of Sdays include; pH of stool as an index of intestinal
pH, changes m weight of rats (subsequent weight
subtracted from the orginal imtial weight), moisture
content of stool (total weight of stool minus dry weight
divided by total weight multiplied by 100), bacterial count
of ETEC in colony forming units recovered from per gram
of stool (CFU/g of stool) by methods described mn Afred
E. Brown [22] using MacConkey agar. ETEC was
identified on agar as the only lactose fermenting, flat, dry,
pink colonies with surrounding darkerpink area of
precipitated bile salt [23].

Table 1: Mean values of the measured parameters in group A and B

RESULTS

The pH of stools in group A showed a gradual
decrease, decrease n water content of stool, decrease 1n
the number of CFU/g of stool and changes in weight also
decrease with admimstration of probiotics (Table 1).
Group B receiving placebo showed no tangible change in
pH, water content of stool increases slightly alongside
with changes m the weight of rats and a higher number
CFU/g of stool (Table 1). pH, water content of stool,
CFU/g of stool and changes i weight decreases
significantly (P<0.05) in Group A compared to Group B.

DISCUSSION

The continuous decrease in pH to about 2.9 was
hypothesized to be responsible for reduction in the CFU
recovered per gram of stool, decrease in water content of
stool and decrease m change in weight which implies that
the rats were actually gaining weight following the
admimstration of probiotics as observed m Group A. S.
cerevisice in the comn drink had significantly reduced the
intestinal pH making it unfavourable for the growth of
ETEC. Little or no changes in intestinal pH in Group B was
due to the absence of S. cerevisize in the corn drink
leading to higher number of CFU/g of stool, increase in
water content of stool and increase in weight change.
Wild strain of S. cerevisiae can be said to be an effective
probiotic for ETEC induced diarrhoea through the
mechamsm of lowering the intestinal pH. S. cerevisiae had
been used to prevent traveller’s diarrhea in about 1231
people traveling all over the world, it had significantly
lowered mfection rate in groups administered with 1t [22].
It had
cerevisige can survive a pH as low as 2.5 after 4h of
incubation, yeast generally has demonstrated survival at
such low pH [23], making it to be very effective in

also been documented that food borne S.

eliminating intestinal bacteria ike ETEC by inducing pH
inbalance.

PH water content (%6} Changes in weight CFUlg

A B A B A B A B

6.9 7.0 80.0 80.0 24.0 21.0 27108 26x10°
54 6.9 75.0 81.0 23.0 21.5 17<10° 25x10F
4.1 7.2 60.0 82.0 22.5 22.0 Tx10 26x10°
33 6.8 40.0 81.7 22.0 21.0 4108 24x10°
2.9 6.8 30.0 83.0 20.2 22.5 210 27<10F
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It was concluded that S. cerevisize functions as
probiotic in ETEC induced gastroenteritis by lowering of
mtestinal pH below the optimum pH required for the
colomzation and growth of the ETEC.
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