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For more product information visit : www.ctbworld.com
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Diagnostic Products List of Bio-Lab

DNA Extraction Kit, RNA Extraction Kit, GEL Extraction Kit,
One-Step Real Time PCR Kit, Two-Step Real Time PCR Kit,
Conventional PCR Kit, Primer, DNA Ladder, Probe, Trizol
Reagent, TAE Buffer, dNTP Mix, Agarose, DNASE Free Water,
RNASE Free Water, Elisa Kit for Poultry & Dairy, Aflatoxin
Detection Kit, Ochratoxin Detection Kit, T2 Toxin Detection Kit
Antigen, Antiserum, PBS Tablet, Referance Control, Rapid
Test Kit Etc.

For more Information : Tel
Bio-Lab Mob
Uttara, Dhaka

: +8802 8959118
: 01718858805
E-mail : biolabbd @ gmail.com
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- 5gm Sodium dichloroisocyanurate (NaDCC).
Use 1 Tablet per 500-1000L Drinking Water [
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Foultry production is a term we often hear. Natu-
ined as being produced naturally or that existing

Natural
ral is de ‘
in nature, not an artificial. Today the production of safe

oultry and poultry products is often associated with
eeding diets free of harmful substances or antibiotic
growth promoters (AGPs). Natural poultry production
can also include not using anticoccidial drugs, both
antibiotic ionoghores and chemical drugs. The key to
successful profitable poultry production either naturally
or with AGPs, is to maintain good intestinal health. The
intestinal tract contains billions of beneficial bacteria and
microorganisms and when in balance, they assist with
digestion and combat the harmful bacteria. Generally, the
AGPs work directly by influencing bacterial populations
and reducing microbial use of nutrients. The beneficial
effects of natural products whether it‘s probiotics, prebi-
otics, enzymes, acidifiers or essential oils are more com-
plex. Natural alternatives to AGPs and nutritional supple-
ments can improve feed digestibility, stimulate gastroin-
testinal immune system, and influence bacterial popula-
tions as well as modulate bacteria fermentation. By
increasing the percentage of beneficial bacteria, poultry
performance (feed conversion and weight gain) can be
improved. Less sub-clinical or clinical enteric diseases
and carcass contamination, lower disease related mortal-
ity, and better uniformity can be achieved.

The comprehensive production of antibiotics in the 1950s
resulted in their increased utilization as therapeutic
agents and growth stimulants in farm animals. However,
growing concerns about the disturbance to indigenous
gut flora has raised concerns about the use of antibiotics
in farm animals (Fuller, 1989; Dibaji et al., 2012) further-
more their possible residual effects and ability to cause
cross resistance with antibiotics used in human medicine
(Ganan et al., 2012). The cessation of antibiotic use as

rowth promoters due to concern regarding resistance

as compelled researchers to look for sound alternative
sources which could fulfill the desired goals of feed
additives in animal production (Rehman et al., 2011).
With the removal of AGPs from poultry diets in Euro-
pean Union (Cross et al., 2007), probable future ban on
the use of antibiotics in other countries, and also
increased concerns over food safety, environmental
contamination, and general health risks, the search for
growth promoting and immune system-strengthening
alternatives is necessary.

What are probiotics?

Probiotics, a name which means ‘for life” has been
defined in several ways. The experts of the joint Food
and Agriculture Organisation of the United
States/World Health Organisation (FAO/WHO)
define probiotics as ‘live microorganisms which,

DO |

when administered in adequate amounts, confer a
health benefit to the host’ (Anonymous, 2001). Probi-
otics are live microorganisms that confer a health
benefit to a host (Mercenier et al., 2003). According to
Salminen et al. (1998), probiotics are live (Bernardeau
et al., 2009) microorganisms (bacteria or yeast) that
have beneficial effects on the host when ingested. As
others (Taras et al., 2006) have noted, it 1s important to
ensure that probiotics (or other products) actually
provide the benefits expected. All definitions of probi-
otics simply reveal that a genuine probiotics can exert
beneficial effects on its host. However, the most
important advantage of probiotics is that unlike antibi-
otics, they leave no residues in meat, which may have
serious implications for consumers’ health. Another
potential probiotic benefits is improving resistance to
enteric pathogens through competitive exclusion
(Nava et al., 2005).Today it is well recognized that
probiotics are strain-specific, living microbial cultures
that produce beneficial effects on the host's body
(O'Dea et al., 2006). These living organisms may be
bacteria, fungi or yeasts. The success of probiotics
depends upon the survival and stability of the probiot-
ics, the strain, specificity of the strain to the host, dose
frequency, health and nutritional status of the bird as
well as the a%e, physiological stress level and genetic
make-up of the host.

Which organisms make good quality probiotics?

Important species commonly used as probiotics are
Lactobacillus bulgaricus, L. plantarum, L. acidophilus,
L. helveticus, L. lactis, L. salivarius, L. casei, Bacillus
subtilis, Enterococcus faecium, Streptococcus ther-
mophilus, Enterococcus faecalis, Bifidobacterium
spp. and a few strains of E. coli ( Hassanein and Soli-
man, 2010). Several fungal genera, which include
Aspergillus oryzae, Saccharomyces cerevisiae and
Saccharomyces acidophilum, have also been reported
as probiotics (Huang et al., 2004). Probiotic organisms
clearly indicate that they are generally in 3 main
categories: bacillus (gram positive spore-forming
bacteria), lactic acid producing bacteria (Lactobacillus,
Bifidobacterium, Enterococcus) and yeast. Just as not
all strains of bacteria are the same, not all probiotics
are the same. The effectiveness of a probiotic supple-
ment depends upon what it contains. A good probiotic
should be acid and bile resistant and contain a mini-
mum of 30,109 CFU (Colony Forming Units)/gram
(Patterson and Burkholder, 2003). The culture should
be strain specific and to possess high survival ability
and multiply fast in the conditions within the poultry
gut without any side effects. Probiotics should have the
ability to reduce pathogenic microorganisms
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(Choudhari et al., 2008). It should be neither patho-
%gmic nor toxic to the host and a strong adhesive capa-
ility with the digestive tract of the poultry and must be
durable enough to withstand the duress of commercial
manufacturing, processing and distribution.

Acid and bile ~

stability
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Should not have residual
effects in meat
intestinal cells \
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Figure: The above facts that need to be considered when selecting a probiotic for poultry

How probiotics work?

The most common manner of inhibition is by lowering
the pH of the intestine, making it more acidic and
hostile to certain detrimental bacteria species. Fuller
(1989) reported that primary metabolites, such as
organic acids and hydrogen peroxide are involved in
the suppression of bacterial cultures. Probiotics
produce volatile fatty acids (VFAs) and organic acids
as part of their natural breakdown and metabolism of
nutrients in the gut digesta. Later Chichlowski (2007)
reported that VFAs are equally effective in the
suppression of pathogenic gut flora. It is now well
established that the observed beneficial effects of
probiotics is accomplished via lowering the pH
through the production of VFAs which inhibit the
growth of harmful bacteria (Choudhari et al., 2008).
Another mechanism is through the competition for
adhesion sites on the intestinal epithelium, thus
preventing colonies of pathogenic bacteria forming.
This ‘competitive exclusion’ of harmful bacteria is
achieved through colonization of favorable sites of
adhesion such as the intestinal villus and colonic
crypts, or excretion of the mucins (MUC2 and MUC3)
from goblet cells which inhibits the adherence of
enteropathogenic bacteria (Chichlowski et al., 2007).
Lactic acid bacteria are well known to colonize the
caecal wall in the chicken and their competitive exclu-
sion effect has been explained (Starvic, 1987). This
stresses the point that a strain adhering well to the gut
should be chosen while selecting a probiotic. Another
important mechanism involved in producing beneficial
impacts on the host's body is the stimulation of the
immune system. An accumulated body of evidence has
shown that the protective effect of probiotics is associ-
ated with elevated humoral and cellular immune
responses, which is achieved through increased
production of T lymphocytes, CD+ cells and antibody
secreting cells, expression of pro- and antiinflamma-
tory cytokines, interleukins, IFN-gamma, natural killer
cells, antibody production, respiratory burst in macro-
phages and delayed type hypersensitivity reactions
(Ohashi and Ushida, 2009). Another mode of action of
probiotics is lowering the activities of the intestinal
and faecal B-glucosidase and B-glucuronidase bacterial
enzymes. These enzymes are involved in the formation

of toxins in the body. The lactobacillus culture may
reduce B-glucosidase and p-glucuronidase activities by
attaching themselves along the chicken intestine, thus
preventing colonization of the bacteria with toxicant-

romoting enzymes (Jin et al., 2000). Additionally,
yzozyme produced by Bifadobacteria, has been
reported to alter the pathogenic activities of bacteria,
reduce antibiotic-induced side-effects (Chichlowski et
al., 2007).Competition for nutrients in the gut, espe-
cially carbohydrate, is well recognized (Choudhri et
al., 2008). Probiotics prevent them from acquiring
energy for growth and fﬁnction in the gut environment
(Chicﬁlows i et al., 2007). In vitro studies have dem-
onstrated competition for carbon sources between the
gut flora and Shigella flexneri (Fuller, 1989). Inhibi-
tion of bacterial toxins by probiotics has also been
reported (Musa et al., 2009), which involve several
mechanisms. Firstly, probiotics produce 54-kDa prote-
ase which digests the toxin an([i) its receptor, through
which the toxin attaches to the enterocyte. Secondly,
probiotic bacteria reduce the formation of cylic AMP
(cAMP) of the intestine. E. coli and cholera toxins
catalyze the activation of adenyle cyclase causing a
rise in cAMP that triggers active secretion of chloride
and bicarbonate in crypt cells and inhibits water
absorption in the villus resulting in diarrhoea. S.
boulardii was demonstrated to produce a 120-kDa
protein, which reduces the formation of cAMP by
mtestinal cells to which E. coli thermo labile toxins has
been added (Czerucka et al., 1994). Thirdly, the
specific toxin may adhere to the probiotic surface. If
specific receptors of the toxin are similar to the surface
receptor of S. boulardii membrane, there is a likelihood
that the toxin may bind to the probiotic bacteria
(Brandao et al., 1998). It has also been demonstrated
that probiotics produce antimicrobial substances which
prevent the pathogenic bacteria from localizing in the
animal gut. This class of small antimicrobial mol-
ecules, referred to as bacteriocins, defensins and cathe-
licidines, act to combat the pathogenic bacteria or
impede their colonization.

Among the large number of probiotic products in use
today are bacterial spore formers, mostly of the genus
Bacillus. The products comprise primarily Bacillus in
their spore form, these products have been shown to
prevent gastrointestinal disorders and the diversity of
species used and their applications are astonishing
(Hong et al. 2004). Bacillus is defined as gram posi-
tive spore forming organisms. The spore form is a
dormant resistant stage that can transform into vegeta-
tive cells. Bacillus is facultative aerobe but can in the
presence of nitrate or nitrite grow anaerobic. Bacillus
spores are particularly well suited for use as live
microbial products as they are metabolically dormant
and highly resilient to environmental stresses. These
intrinsic properties are highly desirable from a com-
mercial perspective and mean that spore-based prod-
ucts have long shelf life and retain their viability
during distribution and storage. Tam et al (2006)
documented that Bacillus are not transient passengers
of the gastrointestinal tract but have adapted to carry
out their entire life cycle within this environment and
therefore Bacillus should also be categorised as part of
the gut microflora. Cartman et al (2008) showed that
orally administered spores of Bacillus subtilis germi-
nate in the gastrointestinal tracts of chicken. 20 h after




spores were administrated, vegetative cells outnum-
bered spores through out the GI tract. This demon-
strated that spore-based probiotic may function in this
host through metabolicaﬁy active mechanisms.

Why Bacillus spores the ideal probiotics

for'chicken?

For commercial use of probiotic, it is important that
the application route is easy and it ensures that the
viable probiotic strain ends up at the right place in the
GI tract of the bird. Due to the capability og) Bacillus to
form spores ensure that the pro%iotic Bacillus spore
Ifgroduct can be mixed into the feed mill and go through
eed pelleting process without loss of its viability to
form vegetative cells. Both LAB and yeast have diffi-
culties in surviving a standard pelleting process. They
need another application route for example through a
water application system or a coating technology to
ensure the survival through the pelleting process. A
number of studies have proven that Bacillus subtilis
improves feed conversion and weight gain in broiler
chicken. Samanya and Yamauchi (2002% reported that
feeding Bacillus could be related to increased villus
height, cell area and cell mitosis. This observation
indicates that Bacillus can increase digestibility capac-
ity of birds. Bacillus is also known to be high amounts
of di%estive enzyme producing and in many cases
Bacillus is used as the production strain in the indus-
trial production of enzymes. The capability of the Bac-
illlus to produce enzymes could very well also be part of
the explanation for the improved nutrient utilization in
the birds. The above listed enzymes comprise both
starch, fat, protein and phytic acig degrading enzymes.
Bacillus subtilis modulates the ileal microflora in birds
feed Bacillus. Knarreborg et al. (2008) reported
increased microbial diversity in ileum and increased
rowth of lactic acid bacteria in bird fed Bacillus subti-
1s compared to the control birds. Several of the LAB
found in the Bacillus treated group and not in the control
birds could be identified as species that have been
reported with putative health-conferring properties.

Bacillus does not only modulate the micro flora in the
chicken towards a healthier flora. Bacillus could also
protect against chicken specific pathogens. Feeding
Bacillus subtilis spores to newly hatched pathogen
free chicken prior to challenge with pathogenic E. coli
suppress all aspects of E.coli infection (Ragione et al
2001). One single dose of Bacillus subtilis (1E9
spores/bird) was sufficient to protect against coloniza-
tion of Salmonella enterica and Clostridia perfringens
in young chicken (Ragione et al. 2003). Bacillus is
also reported to stimulate the immune response in
chicken. Inooka and Uehara (1985) found that feeding
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Bacillus subtilis in 27 days from hatch gave increased
splendid T and B lymphocytes compared to control
group. Bacillus spores should also play a primary role
in the development of the gut-associated lymphoid
tissue (GALT{

Another probiotic contains a facultative aerobe, Bacil-
lus licheniformis, which proliferates in the intestinal
tract potentially outgrowing anaerobic bacteria (ex.
Clostridium species) and produces favorable condi-
tions for Lactobacilli proliferation. Lactobacilli
roduce lactic acid which lowers the intestinal pH
evel. This lower pH is not favorable to negative
bacteria such as Clostridium perfringens, E. coli and
Salmonella spp. Necrotic enteritis 1s caused by the
rapid proliferation of Clostridium perfringens leading
to a spore and toxin producing stage. The toxins cause
intestinal mucosal necrosis resulting in the disease
condition called Necrotic Enteritis. By far the most
direct link to Necrotic Enteritis is between Coccidiosis
and Clostridium perfringens. Coccidiosis (particularly
E. maxima which infects the mid intestine) leads to
intestinal malabsorption, leakage of plasma proteins,
increased mucin production, and deceased intestinal
feed passage rate. All these conditions favor the prolif-
eration of Clostridium perfringens.

Recent research with Bacillus spores at Ban-
gladesh Agricultural University

Recently a series of studies ( 2012-2015) with Bacillus
subtilis and Bacillus licheniformis have been
performed in the Department of Poultry Science at
Bangladesh Agricultural University, Mymensingh.
The studies comprised growth performance, meat
yield characteristics, intestinal microbial regulations,
intestinal (duodenum, ileum and caecum) villus status,
and relative organ (thymus, bursa and spleen) weight
and antibody titres against Newcastle and Gumboro
disease. All studies were carried out under the close
supervision of Prof. Dr. S.D. Chowdhury, Dean,
Faculty of Animal Husbandr?f and Mr. B. C. Roy as
being a Research Fellow. In all cases Bacillus contain-
ing probiotics exerted significantly higher results over
control birds both in hot and winter seasons. These
studies demonstrated that using a probiotic benefi-
cially affects the host and supports the definition of
probiotic. These studies also indicate that in feed
antibiotic is not mandatory for growing commercial
broilers and achieving target weight by ensuring good
health. A high percentage of beneficial bacteria in the
intestine of poultry do maximize productive perfor-
mance. Standard management practices with strict
biosecurity measures are very important.
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